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Jlokaane Akanwemunu nayx CCCP 
1957. Tom 112, Ne 4 


MATEMATHKA 


P. Wl. BAYUEJIHC 
é 


OB AHAJIMTHYUECKHX PEWEHHSAX JHO®EPEHLHMAJIBHbIX 
YPABHEHHM B UACTHbBIX MPOH3BOJHbIX TPETbErO NOPATKA 


(I]pedcmaeaeno axademuxom C. JI. Co6oaeguim 11 IX 1956) 


BosHHKHOBeHHe aHauTuyecKoli Teopuu yudepenunabubIx ypaBHeHHii 
B YaCTHBIX [POWSBOJHBIX CBA3aHO Cc pa6dorol C. B. Kopamescxon ('), rye 
OKa3aHa H38BeCTHaA TeOpeMa O CYIIeCTBOBAHHH HH e€]MHCTBeEHHOCTH pellieHus 
“cucTeMbl Bula KospaviescKkoii. Ho reopema KosaviescKoli He jlaeT OTBeTa Ha 
BOMpoc O CYIIeCTBOBAHHH HW e€HHCTBEHHOCTH peliIeHHA, eCJIM cHcTeMa MIN 
KpaeBble yCJIOBHA He MpuBOAATCH K TpeOyeMomy Buy. Dror Bonpoc uccuie- 
jopamu Mepsit (7), H. M. Tioutep (°), C. JI. Co6omes (4,5) uw pay aApyrux 
MaTeMaTHKOB. 

PioHTep Mpef0x%KH HCMONb30BaTb JIA pellleHHA ypaBHeHHA B YaCTHBIX 
MIPOHSBOHbIX ypaBHeHHe B KOHCYHbIX Pa3HOCTAX, BOSHHKaloMee pu Aud«pe- 
PeCHUMPOBaHHH HCXOAHOrO YypaBHeHHA H TOSBOJIAIOUIee ONPeeMTb HadaJb- 
HbI€ 3HaYe€HHA BCEX MPOHSBOJHbIX HCKOMOH (pyHKUHH. Co6oves paciipocrpaHna 
mMeToy Tiontepa Ha cucTeMy ypaBHeHHH MepBoro mopsykKa. 

B uactosue paOote meroy TronTepa mpuMeHaerca JIA ypaBHeHuA 


QS S2t+Say ; 
|] 0" (Sp 0, 82 2 0, Sg 0; 5, + Ss iS 3): (1) 
AxS* AxS? AxSs 

1 2 3 


(x, Xo X33 
NpH paHHUHbIX yCJIOBHAX 
U — = GO} U es — 0, (6) | =0 = 0. (2) 


Tpe6yetca HaliTM pelleHue, aHaJIMTHYeCKOe B HEKOTOPOM OKpecTHOCTH Ha- 
vasa KOOpsHHaT. Od6osHauan 


/ hy 
L+le+l, —-——————_ 
E i ) = f (li, lo, Is); (a ARR = Orsrars 
a (0) 


[AE 
OXy' Ox54 OX, OX* OX,70%,! 


te) he 0, fg290, 1 +re+rs=3), 


nyTem judpepeHuupoBanuA MCXOAHOTO ypaBHeHuA HM TpaHMYHbIX yCuoBHlt 
MOJIYYHM pasHOcTHOe ypaBHeHHe 

rrtratr=8 as 
>) Or raral (ly -b ta — 15 lo + f2—1, lg -+r3—1)=%(4, b, ie) (3) 


Ti, T2, 130 


(Layee) Lo 0; [ee 0, Ll, + 1, +1, =n) 


NIpH ycJIOBHAX 
aCe ls, FS) = 0 (Lilels = 0), (4) 
mpuyem (J, ly, 3) BbIpaxkaeTCH Yepes MpOH3BOJHbIE UV Topsaqka HH2xKe 
l,+l,+1;. Tlomp3yacb (3) u (4), MO%KHO, 3HaA MpOW3sBOHbIe V JO NOpAAKa 
n—1 BKJMOUNTebHO, HOJYYHTb pa3sHOCTHOe ypaBHeHve (VIA omnpeemeHus 
MPpOWSBOAHBIX NlopaAyKa 2 u T. Q. IIpH sTOM HagO BbIACHHTb, HMCET JH peLe- 
HHe ToOuJlyyeHHoe pa3sHOCTHOe ypaBHeHve M HMeeT JIM POpMaJIbHO COCTAaBJICH- 


HbIM CTeMeHHOM pA, OTJIMUHbIM OT HysleBoro payMyc CXOAMMOCTH. 
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Bseyem o6o3Ha¥eHHe 
ftr+r.=38 
Or rep, he he Ae 
Tas Tas To>0 ; 
Koaddbuunents! P HW TepeMeHHBIe X1, X92, X3 PaCCMaTPHBalOTCA B KOMIIJICKCHOW 
MvIOCKOCTH. 
Teopema. I/ycmo | | 
1) Hu npu Kakux x1, X2, X3, yOoenemeopsuoiuux yCcAoeuio |xX,|=|x%2|= 
=|x3)=1, P ne cOpawaemca 6 HYAb. 
2) ITpu sbolx GuKCupobaHHolX Xo U Xz, YOOBACMNEOPAIOLUX YCAOBUIO 
| X,| = |x3|= 1, cywecmeyem eduncmeenHoe 3HaueHue X, maKoe, 4mo 


P (1, Kas %3) = 0, CP 7 Ota e i es 


Imo sHaveHue X, OOOSHALUM 4epes X,(Xo, X3). AnNaAnoeuuHO Beedem Ob03HALE- 
AUR Xa4 Xa, Xy) UW He (Kgs. Xe): 
3) Cucmema unmeepanonolx ypaéeHeHuti 


tery: i Lhe Osa ier meni 
Vi2 iy $13 x0) (0) ten xy 
1 


(0) ,(0) 
0 0 x, ° x 
[Oj [x60 =1 a 2 (x§ fe hadners 


(5) 


xe (0) (0 
x0) Xe (x14) dx) dx) - 
xy 


¥13 2) cs P12 (3s x0) (0) 
[a jx) aa : sane 


He umeem HeEMpPueuanoHdlx pewenut. ANAAOC2eU4HOe mpeboeaHUe HAKAQObI- 


eaemca Ha Cee Opyeue cucmemel UNMeepaAbHoIX ypasHenutl, NoA~yuaemble KpY- 
2060IMU NOOCMAHOBKAMU BCEX UHOEKCOB. 


Toeda natidemca Homep No, saeucaiyuti moaeKo om Koaqguyuermoe P, ma- 


Kol, 4MO OAR BCAKOZO N> Ny ypaenenue (3) npu ycaoguax (4) umeem pewe- 
Hue, yOoesemeopsiowee Hepasencmey 


If (Lis le, Us) | < C max Ib (a5 Le, Ls) |; (6) 


20e C ne 3ueucum om n. 
oka3saTewbcTBo. Cuayana pemaem (3), He oOOpamiad BHUMaHMA Ha 


Xx. 
Eas Pa) 


re (4). BeiGepem mponspombuyro touxy (lf, 1S, 1) uw notpe6yem, 
YTOObI 
b(L,, re 15) | l Tipu Gay y 8 (= ey os (a: ift2 255 (7) 
C O mpu (t, — 4? + (l,— 12)? + (lg — 1%)" > 0. 
OCTaBUM 
Rr ear i) Sra | 
I (Lis le, Lg; Ae Ne i) ne Ne ft xy? ‘a x,3 ’3 dxydx,dXxz 


P (1, X2 Xs) 
|¥2|=L |v2|=1 |.xr3|=1 


SQToT UHTerpad CymecTByeT cormacHo ycJOBuIO 1) Teopemsr. Kak dyuKuna 


oT /,, 12, /; OH yoBanerBopser (3) np b(l,, 12, ls), 3aaHHoli c MOMOMIBIO (iz 
Pemenve (3) npu npousBombHol v(l,, Ly, ls) HMeeT BU 


11)4.1(0)4 (0) 
fh (ls Fo foe oral mad gpuarmle ny Magy aegnte ea ee 


(0) ,0 ,(0) 
Ly ‘ Ios le >0 


IIpovspeya B ypaBHenuu (3) 3ameny 


aGe lp, Is) aaa hh (41, lp, ls) -F he (41, lp, ls), (8) 
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NOJTy4HM OWHOPONHOe YpaBHeHHe 
ry+retr.=3 


»Y rrr fo(litry—l, l+re—1, lg-+rs— 1) =0 (9) 
1,12, r3>0 . 
IPH HeOHOPOAHBIX rpaHHuyHBIx sale A 


fo (li, Le, f 3s =—hlh 1» a, ), (4lals = 0). (10) 
Tina pewenua (9) mpaH ycnopuax me Rec poaM HeKOTOpylo cHcTemy 


dbyHkuui. Bridepem mponsBoubuyio TouKky (0, ty Pe ta TlOCTpOHM 
(0) (0) 
(0 (0 NL et ee tee 
fy Chait 2) Mee ss is ===9 p p xb (aay ee Xo Ae 3 dX ka. 
|¥o|=1 |x%5|=1 
AuasoruyHo mocrpoum fp (ly, lo, ls; 18, U1) u fs (lis Lo, Lg; 1, 1). pu atom: 


gees u3 (pyHKUHH f,, fe; ': Kak oer oT J,, l,, ls YOBMeTBO-~ 
T 
pi late ty bias 1 eet) 

2) 7, (0, ee ot 7 {0 = Tipu (Ly 2 ) + (ls 3 ) = 
- EO mpH ff, — 1 eo 
M aHaJIOrH4yHo aA fs U fs; 

3) cyulecrByeT KoHcTaHta k (0<(°k< 1) Takas, uro 

1) —10)) 
Lf Area " ls; poe Na ee engine's Ly Trllg—ls 


Jlasa KaxyoH ToUKH (ee yy YAOBJeETBOPAIOMeH YCJIOBHIO 
0 0)7(0 
WP WL =o, 


COCTaBHM COOTBeTCTBYIOUy!IO fy, f, HH fs, MpHuem Aaa TouKn (n, 0, 0) 
MOXKHO OpaTb MpOM3BO/IbHO f, HIM fs; WH aHanorn4uHO uA ToueK (0, n, 0) 
u (0,0,n). Bygem uckaTb peuenue (9) mpH ycnopuax (10) B Baye 
JIMHEHHOH KOMOHMHalMN U3 f;. JlioOad HX mHHeHHaA KOMOMHALMA Oyyer pe- 
meHneM (9), HM OCTaHeTCH JIHIUb YOBJeTBOpHTb ycsoBuam (10). IIpu stom 
BO3MO2XKHbI OCJOXKHEHHA BOH3H TOoUeK (n, 0, 0), (0, n, 0) u:(0, 0, 2). Uro6pr 
us0eKaTb STHX OCJIOXKHEHHH, NMOABeprHem MpeoOpa3s0BaHHio HeKkoroppie fy. 
OG6o3HauyHM Yepes p HaMMeHbIee Lee HEOTPULATeIbHOe YHCIO, JIA KOTOpPOrO: 


2p-+-2 
resi 


PaccmotpuM cayyah p >0O. [laa p = 0 onucpiBaemoe npeoOpasoBaHHe mpo- 
BOJHTb He HYKHO. 
PaccMOTpHM COBOKYIIHOCTb TOUeK, YOBJIETBOPAIOMIHX YCJIOBHIO 


oe = il, =O. Oe, ap, 01, <p: 
BpiOepeM MpOvs3BOJIbHYIO TOUKY H3 YyKa3aHHOl COBOKyMHOcTH. CocTaBuM 
(pyHKUHIO 


Prilosec isels ellie y Ee olla tontailna—Me) ok 


m9 


ce s me Nia (alge tes Oe nme”) 


(mo 
H moTpeOyem, 4TOObI 
1k boa Pcal ae 
1 mpu (4-1) + (,— 2)? + (ls — QP = 0 
O upu (t,— IPP + (l— I)? + (lg — IP > 0, APE” = 0. 
069 


ro TpeOoBaHHe MpeycraBaner OecKOHeyHy!O CHCTeMY JIHHEHHbIX ypaBHeHHH, 
pelleHHe KOTOpOl, KaK MOXHO IpoBepHTb, cyllecTByeT, ecsH (5) He uMceT 
HeTPHBHaJIbHbIX pelienuii. AnaormyHbiM o06pa3s0M cocTraBuM (pyHKILMH 


ha (lay tay fas WO, OP, I) beg (las by bes OD, 1, 1). 
Jlasee wulem peeve (9) npu ycnopuax (10) B Buse 


HU SRI St OS POO ee 


1(0) (0) 95 
o<1), <p 


+ SEP, A, 1D) rg (las bay Us ID, 12, UD) + 


(0) (0)__. 
ly Ly =; 


<1), <p 


i ON ae ee 


(0) (0) 
0<1)', ly <P 


+ yy 1-1 Ge ae 


+ > £1) 1. (OVE (aie a eae 


1(0)_-9; 1{0), 10) 


+ By ED, BD, 12") fs (las bos B53 OY, BN). 


(0). 7(0) ,(0 
4 Wao; HO eS a 


Tloycrapasaa B (11) rpanuunpie ycnosua (10), nomyaumM cucremy u3 3n 
JIMHCHHbIX asIreOpanyeckHX ypaBHeHHH Cc 3n HeMS3BeCTHBIMH (MO UYnCJY rpa- 
HMUHBIX TOUCK). ITa cHCcTeMa MOxXxeT ObITb pellieHa cuocobom uTepayni. [o- 
ayuus & (1, 2, 12) nna Bcex rpauwunprx touvex, us (11) onpegensem 
fe(41, le, fg), a 3atem “3 (8) onpegensem f (1,, lo, 15). Tlomysenuas f (l,, lo, ls) 
OyneT YHOBJeETBOPATb OlleHKe (6). 

Vis yqoka3aHHOl TeopeMbl CyIeCTBOBaHHA BbITeKaeT e€/[MHCTBeHHOCTh pelle- 
Hua (9) npH ycnoBuax (10) cormacHo o6melH Teopun JIHHelHbIxX asreOpan- 
yeCKHX ypaBHeHHH. 

Ha ocHopaHuv oneHku (6) H eMHCTBeEHHOCTH pelleHHA croco6oM, aHavio- 
THUHbIM HCHOJb3OBAaHHOMy B (°,*), JOKa3bIBaeTCH CyYyIIIeCTBOBaHHe WH eHH- 
CTBEHHOCTb pelleHuA udppepeHivaIbHoro ypaBHeHHaA. 


Mocxkopekuit Ilocrynuso 
J@COTEXHHYCCKHU ~HHCTHTYT 10 IX 1956 


WMTMPOBAHHAA JIMTEPATYPA 


1S.V.Kowalevsky,J.f. reineu. angew. Math., 80 (1875). 2 Meray (avec la 
collaboration de Riquier), Ann. del’Ecole norm., s r. 3, 7 (1890). ®H. M. Twure P, 
Matem. cOopH., 32 (1925). 4 C. JI. Co6omes, Martem. c6opx., 38 (1931). 
5 C. JI. Co6omes, Tp. Ou3.-matem. uucr. um. B. A. Crexnona, 5 (1934). 


Jokasage Akagemun nayx CCCP 
1957. Tom 112, Ni 4 


MATEMATHKA 
K. K. BHJIWIEBHY 


© TOKAECTBEHHOCTH JIBYX AJIFEBPAMYECKUX MOEN 7n-rO 
NOPAKA 


(IIpedcmaeaeno axademukom A. H. Koamoeoposeim 12 VII 1956) 
§ 1. OOnactu (1) uw nocneqoBatenbuoctu {1} ToueK 


pemerku [wo], NOBTOpHlomeHca yMHOXKeHHeM. PaccmorpuM B 
N-MEPpHOM KOMIIJIEKCHOM TpoctpancTBe Kp, -MepHylO pelileTKy, MOBTOpsAIo- 


MLyIOCA YMHOMKeHHEM, C Oa3SHCHbIMH TOUKAMH @,, Wy, ..., Wp. IIpequonoxuM, 
L 2 e ti 

YTO TlepBble ¢ KOOPHHaT wl! ) Gr. ee. oy? y BCHKOH O6a3HCHOH TOUKH Wp 
BeUICCTBEHHbI, OCTAaJIbHbIe Xe A — fr = 2t KOOPAHHAaT — KOMIMVJIeKCHbIe UHCa: 
mera) (1) - (1) (r+2) (1) » (1) n—1 t 5 tis n 
Di = Phi -+1Sk, Op = pei —isE, ..., op = pl + iol, of) = 
= Ww) ~_(t) 

Pk —1US;. 


B n-MepHoM cHrHaTypHOM mpoctpanctBe Ry, 7, COOTBETCTBYIOULeM IIpo- 
cTpanctBy K, (1), paccMaTpHBaeMol pelleTKe GyeT COOTBETCTBOBATb pellleTKa 
[w], Tak»ke MOBTOpsAIOWaAcd YMHOXKeHHeM, y BCAKOM TOUKH KOTOPO! Bce 
KOOPJHHaTbI BeUleCTBeHHbI. Beakolt Oa3sHcHOH TOUKE Ww, OyeT COOTBETCTBO- 


BaTb TOUKAa C BeLeCTBEHHbIMH KCOpuHaTaMH wy, of, ..., of, pL, op’, 
t e 8 
ae eh» on KOTOpad OyyeT OasHCcHOH TOUKOH peweTKH [w]. BcaKaa TouKa 
pewieTkH [w] HMeeT KOOPJHHATHI, paBHble 3HayeHHAM  (bOpM 
ye a Rah in A ae Sa BS ae ny A) a 
G7 ( (ij) e(f (j \ (7) ; 
Fe ip Heo tae oles, gM) gy 4 tol (xa); 15 9). ; ibs 

MPH OMpefeNeHHbIX MWeMbIX PAUMOHAJIbHBIX 3HAYCHHAX X14, Xg, ..-, Xn. Unena 

j E 2 2 1 2 2 t 
ey, sO ey EO], ge? tea%— ce), Ly, yo? +000? =<! cyte mapamer- 
mer TOK (eH), Ga): ss 7), by) CG) oe og), C04). 


O6s1acTb MpoctpaHcTBa Ry, 7, Y BCAKOH TOUKH KOTOPOH BCe MapaMeTpbl, 
3a HCKJIOUeHHEM KaKOro-HH6yjb k-ro, He Gombe eAMHUUbI, a k-l MOKeT 
ObITb KAKHM yrojf{Ho, Ha30Bem OOvlacTbio (1). Torga 1 pemerKu [w] JexKUT 
Ha rpaHuue odsacru (1)”). Bygqem yspenuunpaTb k- napamerp TouKkn |, 
OCTaBJIAA BCe Mpouve ee TapaMeTPbl HeEH3MeHHBIMH, Tora OObeEM COOTBET- 
CTBYIONeroO TOUKe HOPMeHHOrO Tela OyeT BO3pacTaTb, HM KOF{a OH MpeBbIcHT 
B 2” pa3 O6beEM OCHOBHOrO MapaJsenenvneya pelieTKH, TO, COrsjlacHo Teopeme 
MwuKoBCcKOro O BBIITYKJIOM Tele C IleHTPOM CHMMeTPpHH B TOUKE PellleTKH, 
BHYTPH Tesla OKaxkyTCA NO Kpalinel mMepe J[Be TOUKHM PelleTKH, HaXOALIHe- 
Ca B OOnacTH (1), CHMMeTpHUHbIE pyr C ApyrOM OTHOCHTeIbHO Hauawla 
KOOPJHHAT H MMEIOUIHe, ClefOBaATeJIbHO, CCOTBETCTBCHHO PaBHble WapaMeTpbl. 
Tlo Mepe jaspHefmero yBeIMYeHHA HOpMeHHOrO Tela BHYTpb ero OyAyT 
forajlaTb BCe HOBble MH HoBbIe Hapbl Tovek pewerKH. M3 kako Napbl 
O6yeM BbIOHpaTb JIMUIb OJHY TOUKY. 

PacnouIOxKUB BbIOpaHHbIe TAKUM OOPa3s0M TOUKH B MopAKe BOspacTaHuA 
WX k-X MapaMeTPOB, Mbl HOJYYHM MOCJeLOBaTeJIbHOCTb TOUeK, KOTOPylo 
Ha30BeEM TOCMeROBATEMbHOCTHIO {1}, 

§ 2. Brruucaenne mocmegopatentbuocten {1}. Paccmorpum 


emyyai, korga r=n, t=0; opp (1) 6yzyT 
pg) _. ot)”, + ars) x5 +... Ge x, Meh = by 2) Pale sh 11 
KoadpuUHeHTHI BCex opM JelicrBuTebHbIe NCA. KoopqunaTbl BCAKOH TOU" 


KH pelleTKH [w] — COMpsxKeHHbIe lesble aslreOpauyeckue YHCMa N-TO NOPAAKA. 
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Ilonoxum k=1. B nocaeqoBaTebHOCTb 1p YCJIOBHMCAH = BK JIIOUATb 
TOUKH C HOJORKUTeMbHBIMA KOOPJMHATAaMU ae IIpopeyem uepes Oa3vHCHble 
TOUKH Oo, Wg, ..+) On H Hayao KOOpAuHAaT (1 — 1)-MepHylo MJOCKOCTb Qo- 
B ueli OyqeT HaxoquTpea (n—1)-MepHad MapassedenuneqasbHaa cucTema 

~~ 


—> —> 
TOUeK pellerKu [W] C OCHOBHBIMH BeEKTOPaMH Ow.:, Oodg, .-., Own. Bcro pe- 
werky [@] Upeyctapsnem ce6e cocTommel U3 OeCUHCJEHHOrO MHO?KECTBA. 
Takux (1 — 1)-MepHbIX MapaWIeNeNMNefasIbHbIX CHCTEM, PaCHOJIOXAKCHHBIX B. 
TlapaJWwebHbIX (2 — 1)-MepHbIX MOCKOCTAX..., Qs, OMOl; Gi Css -aae 
MIPOXOAULMX COOTBETCTBEHHO Yepes TOYKH...,—20,, —O, 0, @), 245 


WM OsyYaeMbIX H3 OMHOH KakoOli-sMOO CHCTeMbI, HaNpHMep CHCTEMbI IIJIOCKO-~ 
— 


cTH Qy, WyTeM Mepenoca ee MapasenbHO BeKTOpy Ow, Ha Mpouve NOCKOCTH. 

BeseqctBue CHMMeTpHH pelleTKH [@] OTHOCHTeJIbHO Hayadia KOOpuHaT 
OKA3bIBaeTCA JJOCTATOUHbIM PACCMATPMBATb JIMIUb MIOCKOCTH Qo, Qi, Qe, --- 
[Ina spryucnenua tocneqopatenbuoctu {1} Hy2xHO HaxO,MTb mMocmejoBa- 
T@JIbHO TOUKM pelleTKH [w], Haxognlvecdh Ha myIOCKOCTAX Qo, Qi, Qa, --. 


BHYTpH OOlacTH (1). O6osHayuM yepes Py, Po, ..-, Pn 3HAVCHHA TepemeH- 
HbIX X1, Xg, «++, Xp, COOTBETCTBYIOWNWe KaKOH-HOO TOUKe MOCMeAOBaTeJIb- 
noctu {1}; p, ecrb HOMep mulocKocTu Qp,, Ha KOTOPOH mexUT TOUKAa. Cmo- 
COO BbIUHCJICHHA P,, Po, ---, Pn COCTOHT B CJIeAyIOUleM: 3HaA P,, HaxXOUM 
3HaYeCHHA P. U3 YCJOBHH 
(2) (3) (1) (2) (3) (n) 
QO, O1 +++ @ @2 @2 +++ @2 
(2)85. (8) (11) (2) (8) (n) 
= KG M3 @W3 +++ @3 ~i -L Os Os ae. - es Deo 6 Oy, 
(2) (3) (2) (2) (8) (n) 
n On +++@n On On +++ On 
rye % =|Ayz] +] Ay! +..-+} Ain], a An, Ar, ---, Ai, n—y— MHHOPBE 


nepBoH CTpOKM Kakoro-HOO u3 ONpeseNUTeeH, BXOAAWLerO B YCJOBHA; WA 
KaxK]OH Tlapbl 3HAYeHHH Py, Pg 3HAYCHHA P3 HAXOJHM U3 YCJIOBHH 


goa aoa mnmee: goede ee cman 
(3) (4) (n) (3) (4) (n) (3) (4) (n) 

roe IGN MAM TE Fay ead Pie |. Chae See On Pa-P Os) C6 +. Of Ripse am 
go ae ete alt a ee 7. ee of me ait ats 


THE % = | Agi +|Aea|+.-.-+|A2,2-2|, a Aor, Ase, Ao, n-2— MHHOpPbI Mep- 
BOH CTpOKH Kakoro-HOO M3 ONpesemuTenel ycnoBul, u T. nm. Haxkonen,. 
WIA KaKJOH BbIYHCCHHOMH CHCTeMbI 3HAYCHHH Py, Po, .--, Pn—1 3HAYCHHA 
Pn HaXOQMM H3 ycJIOBMH 


b<obpy tt dex bol! pe<Slew— bt of pp chancedoe pges bane 
wo) —lcomat ...+0M p<. 


Ha HekoTopbix MepBbIX TockocTax Q; BHYTpH O6macTH (ne MOryT OKa- 


3aTbCH TOUKM C OTPHIULATeJIbHbIMH KOOP /IMHaTaMu pl) laa TaKHX TOUCK HyK- 
HO BBITHCJIATb TOUKH, CHMMETPHYHbIC HM OTHOCHTeJIbHO Hayawa KOOp]MHAaT, 


BKJNOUATb TNOCEAHHe B MOCIeQOBaTeIbHOCTh { iW Shag: 


Ecuim@ HYy2KHO y3HaTb, eCTb JIM B NocmeqoBatempuoctu {1} TouKa c Hane- 
pel 3ayanno Koopyunator ¢% = h, To HOMep i mulocKocTH Q;, Ha KkoTOpoli 
Takasl TOUKA MOXKET HaHTHCb, OrpaHHYMBaeTCA YyCJIOBHAMU [5 /|Al] nig 
<[8/|A]], rae A—onpegenutens cucremsr (1), 6=|A,|A+]A,|+... 
-+>+|Anl, & =14i|h—| Agl  lds Ale Ao. eens An — MMHOpbi 
nepporo cro6ua onpeyermutena A. IIpupeyqennpiii cnoco6 BErmucneHusa ‘mocse- 
qopatenbuocru {1} ana clyyan r=n, t=0, R=1 6e3 tTpyga pacnpo- 
CTpanaeTcaA M Ha BCAKMe Apyrue cmyyav, KOTOpble MOryT MpescTaBUTEcs. 
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§3. Pemenue 3afauH 0 TOKAecTBeEHHOCTH ABYX awsre- 
Opauyeckux none nro nopsgKa. Ilycth p u 0, — COOTBETCTBeEHHO 
-Kakue-m60 w3 KopHeli AByX HeNPHBOMMBIX avIreOpawyeckux ypaBnennii 
f(x) =9, fi (x) =O n-ft crenenn c nembimMu palHonabHEIMH KoadipuUHeHTaMHu 
H cTapuiMMH KoopPuuMeHTaMH, paBHbiIMH ejunnue. Ilycrh Q,, Q. —noaa, 
NOpOXaeMble COOTBETCTBEHHO KOPHAMH 9p, py. Ecru noma Q,, OQ, Toaye- 
CTBCHHBI, TO JMCKpHMuHauTb! D,, Do, ypaBHeHult MOryT OTMMYATHCA JMUIb 
| ~PallHOHaJIbHbIMH KBaj|[paTHbIMH MHOMKUTEIAMH, T. €. MOXKHO Mouaratb: D, = 
= «D, Dp, = «iD, rae a, %, D—uesnvie pavouabuble uucna u D yxKe He 
MMECT KBaj[paTHbIX JemHTeNel. * 

IIpeqnojioxum, uTo [w], [t] —pewerku, cooTBercrBylolulve KOJIbUaM BCex 
Wembix uncet momeh Q,, Q,,. B cmyyae ToaecTBeHHOcTH Noseli npu onpe- 
| AeJIeHHOM COOTBETCTBHH Me@xK/y KOPHAMH ypaBHeHHit pelleTKH OyyyT coBna- 


WaTb, NosTOMy, eCIH MOcTpouTh yBe MocneyoBaTembuoctu {1}! — OAHY B pe- 
metTke [w], a Apyryto B pewerKe [t], TO NMpH OHHakOBbIX k 9TH ocesO- 
BaTe€JIbHOCTH JOJDKHbI COCTOATh H3 OJHHX HM TeX %Ke TOUeK. 

Ecau B TepBoH MocseqOBaTebHOCTH HaliTH NepBble M HEKOMIaHapHbIXx 


“C HaWaJIOM TOUEK %; = Gj, + Ajo, +... + Ain, (i= 1, 2, ..., n), TO OHM 
JOJDKHbI COBMaaTb COOTBETCTBEHHO C MePpBbIMH fl HeEKOMIMJIaHaPHBIMH C Ha- 
yaloM TOUKaMH §; = Dj, + Djs, +...+ Dinwn (i= 1, 2, ..., 1) BrOpor 
NOCMeAOBATeIbHOCTH. TOUKH &; = AiO, + AjgWg +... + Gin®, (i = 1, 2,..., 2) 


HeEKOMIJIaHapHbl C HayaJIOM, eCJIM ONpeesuTeb N-ro nopsayKa |a;,j|, cocTaB- 
JICHHBI H3 KOSPPHUMEHTOB IPH w; TOYUeK, H2 PaBeH HyVII0. 

IIpHpaBHAB COOTBeETCTBYIOIHe TOUKH, Mb NOJIYYHM  YpaBHeHHH C IeJIbI- 
MH palHOHaJIbHbIMH KospPHUNeHTaMH. Tak KaK @ 4, @g, ..., @, BbIparKaloT- 
en) WHHeHHO depes 1yepie... pg"), a tt, «+ 5%, wepes |, p,, ..., prt 
TO MIpH MOMOMM STHX ypaBHeHHH MbI CMOXKeM BbIPasHTb p, Yepes |, 9p, 
---, p+ H, HaocbopoT, p uepes |, p,, ..., p? 1 HM 3HauMT HaliTu Mepexog- 
HbIe (YHKUMH OT ypaBHeHHusA f(x) =O K ypaBHeHHio f,(x) =O u OT ypaB- 
HeHusa f, (x) =O kK ypaBHeHnio f(x) = 0. IlocKombKy MbI He MOxKeM 3apaHee 
yCTaHOBHTb HYy2KHOrO COOTBeTCTBHA M@K]Y KOPHAMH YypaBHeHHH, TO MpakTH- 
yeCKH HYKHO IlOCTYNaTb TaK: BbIYHCJIMB B KaKOH-JIHOO NocJeOBaTeJIbHOCTH 


fa} pelerKu [t] (HM [@]) M TepBbIX HeKOMMJIaHapHbIX C HayaJIOM TOUeK 


1, %, .-., Sn, OyMeM Jlasiee BHIUHCIATS MOCJeOBAaTeJIbHOCTH ce) B Jipyrou 
pemerke [w] (umu [t]), momaran R=1, 2, ..., r+¢t. B cayyae Toxyze- 
CTBeHHOCTH Mose Q, Q,,B KaKOH-MO0 U3 3THX TMOCeOBaTesbHOCTeH Haii- 
IyTCaA f MepBbIX HEKOMIIaHapHbIX C HayasioM To¥eK 8), By, ..., Ba TAaKUX, 
yTO y BCAKOH ToukH 8; k-A KOOpAuHaTa OyyeT paBHa k-i koopsunate 
COOTBETCTBYIOMNLeH TOUKH %;, a Mpouve KOOPAHHATbI OyAyT PaBHbl KOOPAMHa- 
TaM TOUKH &;, MOKeT ObITh He COOTBETCTBCHHO, a B3ATBIM B KaKOM-JIHOO 
HHOM opsyKe. 

MoxkHo pellaTb Bompoc oO TowecTBeHHOcTH ToveH Q,, Q,, He sHan Oa- 
3HCa KOJIbIla BCeX IleJIbIX UMCe HH OFHOrTO M3 NoMeH. Basuc Bcex WeJIbIx 
yncesl moma Q,, KaK H3BeCTHO, MOXKHO pecCTaBHTb B Bue 
oe ar ie my ots Gan 


oO, = — —__—_ 
see yn ) 
ag Ke 


rae 0O<ajj<%;— 1, cneqopaTesbHo, Oyem uMeTb 


nu—t ioe 

of = Xp, + ee ag +... a  , (teat Were at 
H, sHauuT, ap =y,, +oy,,-+..-.+o*y,,, R= 1,-2,..-, n—1, rye 
Yni — Wesble pall\HoHaJIbHble uuCIa, a % — OOmee HaMMeHbUee KpaTHOe YHCedI 
%;, ..+, On; % HAXOMMTCA CPeAH WeJbIX PAaWHOHAbHBIX eNMTeNeH UCMa «. 

Takum o6paso0M, YHCNa 4%, off 1. ., apy npunayslexkat KOJIbILY 
[1, p, ..-, p*~1] uM, 3HauHT, Bce TouKM pemeTKU [1], ap, ..., ao?-1] NpMHa- 
jiexkaT pemterKe [1], p, ..., ep? 1]. 


on 
~ 
ww 


ane . k ae 1 
Ecau B K2.KoH-Hu6Oy—b MocJeqoBaTeJIbHOCTH (13 pemerku [1, a, .-- 
.., 407] BEIUVCIMTb 1 TepBbIX HEKOMIIJIaHapHbIXxX c HauyaJIOM TOUCK. 


. ss h 
Gy, &) ..., Sn, TO'B KAKJOM MOCMELOBAaTebHOCTH cays ) pemerkH [lyf 28 
, etl] MbI JOJDKHbh Tellepb HCKATb TOUKH, COBMafaroulHe © TOUKaMH. 
Oy, 5, . ++) Sn, HE CPeM NepBbIX NM HEKOMMJaHaPHBIX C HavaJlOM TOUCK nm10- 


cNeAOBATeJbHOCTH, a JWIA KaxKOl TOUKH %; HCKATb OCO6O TOUKY Bi yeKOTes 
poli k-a Koopyqunata paBHsasach Obl Rk-H KOOpPAMHaTe TONKH 4%, a npowne 
KOOPAHHATbI PaBHAMCb Obl NPOYHM KOOPAMHaTaM TOUKU %;, BSATBIM, MOMKET 
ObITb, B HHOM TopsyKe. 

IIpumep. YauHatTb, TOKAeCTBCHHBI JM NOJA O.; Oey. PHO ps Ope Kaki 
60 W3 KOpHel, COOTBeETCTBeHHO, ypaBHeHHH: 


x4 — 2x8 —7x2+8x4+1=0, x4—9x7?1+9=0. 


Tlona uncto BemjecTBeHHbIe. Basucbl Mole CyTb 
3 4 202 JARED o 2 
E a vast , 2 0, 1], ee a p, 1]. 


JlucKpHMuHaHTH Nosed paBHEt 3600. — 
BbIuHCIMB KOpHM ypaBHeHHi, CocTaBJIAeM JjBe CHCTeMbI (PopM: 


<@) — 8 77063x, + 11,22306x, + 3,35008x5 + x4, 
g(2) _ __0,89765x, + 5,52289x, —2,35008x5 + Xq, 
e8) 0.495514; +i ,24103xg 4 1,11401x5 4 xy, 
gi + 99849x, 1'0501299x, — 0, 1140 1x, + ax,- 
(2) 7 ,33740x, 1 2,61803%5,--'2,8025 xs. Xa, 
g2) =. 257533742 x) 442/61 808.14 2218095 1 kyo ay 
c®) — 0,40882x, + 0;38196x, + 1,07046x, + x4, 


s(t) — 0 A088 9x4/<e 0,391 96%3 On 46m oe 

TOUKH 1, M%:, %3, % MOyuaoTcA pH CeyIoulMX YeTBepKax 3HaydeHUu 
5 Arlee Dill Stes ah re TROROR0: 2,0,—1,0; 5,—1,—3,2; 10,— 1,— 5,2, 
a ToukH B,, 8, 83, 6, Tipw verBepKax: 1,2,—1,1; 1,3,0,—1; 2,—6, 
P38 15) 145 

Touku o%, 8, Oygyr (8,7706, :—0,8976, 0,4255, —-0,2984), (8,7709, 
— 0,2988, —0,8976, 0,4255). Hlepsppie KoopquHaTbl y TOYeK paBHbI Cc TOU- 
HOCTbIO JO UCTBEPTbIX 3HAKOB, OCTAJIbHbIe KOOPJMHATbI PaBHbI He COOTBET- 
cTBeHHO. Anasloruynoe HaOsoaeTca y BCAKOM [pyro Mapbl CooTBeTCTBYIO- 
WMX TOVeK. CyeqOBaTeJIbHO, MOJIA TOXKECTBEHHBI. 

IIpupaBHaAB COOTBETCTBYIOWHe TOUKH, MOJIyYHM CHCTeMy ypaBHeHuii: 


M_ (p> + 2p? + p— 2) = "/s (Pi + 2p; —3p,— 3), 


/y (2p + 4p? — 5p — 4) = 1/5 (pi + 3pi — 3), 
*/7(5o° — 3p? — 16p + 4) = 1/3(2pi + 6pi — 3p, — 9), 
"/q (106% + 139? — 259 + 1) = 1/3 (pi + 14pi — 6p, — 15), 
M3 KOTOpOH Haliem Tepexoquble (pyHKUHH: 


. +e = 6,—3 Digs ate ares 
3 1 eS 7 ; 


Tlocrynusio 
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Joxaayn AkagqemMun nwayrk CCCP 
1957. Tom 112, Ni 4 


MATEMATHKA 
a ne | 


E. B. PIMBEHKO 
O MEPE THIIA XAYCOP®A 


(I]pedcmaeaeno axademuxom IT. C. Aanexcandposuim 5 1X 1956) 


SHayHTeJIbHbIT KacC Mep JI MHOXKECTB, PaCHOJIOXKeHHbIX B CBKJEMAOBOM 
MpOCTpancTBe HJIM B MeTPHYeCKOM [IpocTpaHcTBe CO cyeTHOH Ga30H, Nomy- 
yaeTcaA Culefyloulelt KOHCTpyKuMelH. BpiOupaerca cueTHad CHCTeMa OTKPbITbIX 
MHoxecTB 1; Takux, uTo HX AuametTp «([;)—>0 npu ioe. Tycrs o6sacru 
I; mokpbiBaloT poctpaucTBo B. cmbicne Butanu*. Mpunnmem Kaxjoli 13 
o6actet I; npousBoubHoe YNCJIO %; >0, KOTOPOe MBI Ha30BeM 3JIE ME HTAPHOH 
Mepou mest; o6mactu Tj. Sadpuxcupyem npou3BombHoe ¢>0. TloKpoem 
MHoxecTBO M o6sactamu T;,, T;,, ... 43 cuctempr {I';} TakHmMu, Ta 

eo 
d(Vi)<e (7 = 1, 2, ...). PaccMorpum >) i}: Hw KHI0Ol0 rpaHb TaKHX CyYMM 
=1 
110 BC€BOSMOXKHBIM TIOKPbITHAM MHOKeCTBA M oOsactamu v3 {I;} Hasopem 
e-MepoH mes. /M muomectspa M. IIpeqen tTakux mep Mp cTpeMujenuu ¢ K 
HyJIO Has0BeM MeEPpOH MHOxXecTBa M Tuna XaycyRopha u c6o- 
3HauHM mes M. Uacrubim culyyaeM TakOH MepbI ABJIAeTCH OObINHaA JIMHeHHAaA 
Mepa Xaycjopda Ha muocKocTH, Korga cuctema {I';} cocTouT u3 Bcex Kpy- 
TOB C PallHOHaJIbHbIMH KOOPAHHAaTaMH LWeHTpOB H pallHOHaJIbHbIMH payHyca- 
MH, a 9JIEMeCHTapHOH MepoOH KaxOro Kpyra CJIYXKHT ero JMaMeTp. 

Ja Toro uTo6bl Mepa OblJIa yyoOHa B ynoTpe6eHHH, HeOOXOAHMO, YTOObI 
OHa OOslajasia Tak Ha3biBaembIM F'-cBOHCTBOM, KOTOpoe 3akslIOUaeTCA B cue- 
JLYIOUIeM: . | 

a) ecuiM MHOxKecTBO M UMmeeT KOHeEYHYIO Mepy, TO JIA smoOoro ¢ >0 
HalieTca 3aMKHyTOe MHOKecTBO FC M takoe, uto |mesM—mesF|<s; 

6) ecu MHoxKecTBO M uMmeet OecKOHeuHy!O Mepy, TO ua smodoro N >> 0 
HalijeTcA 3aMKHyTOe MHOxKecTBO Ff C M Takoe, uro mes Ff > VN. 

F-cpolcTBo jit OObluHOH Mepbl Xaycyopda NpHMeHHTeJIbHO kK MHOKe- 
cTBam Fos Oblio foKa3aHo B. 1952 r. A. C. Besnukopuyem (1). Panee 
P. A. Muuuaocom (?) 6bII0 JoKa3saHo F-cBolicTBO vin A-MHO2KeCTB B CJlyyae 
OHO CieluwasbHOH Mepbl, HO, NO CyllecTBy, erO OKa3aTeJIbCTBO NPHMeHH- 
MO JlIa O6bIUHOH Mepbl Xaycyopca. B cayuae, Kora BCe MpOcTpaHCTBO Mpej- 
CTaBHMO B BHe CYMMbI CU€THOrO YHCJIa MHOMKECTB KOHEYHOH Mepbl, f-cBOLCTBO 
qoKka3aHo HW JIA Mep THMa Xaycyopia (*). 

Hacrosmasa pa6oTa mocpxalleHa joKa3aTespcTBy F-cBOHCTBa If Mep, 
Tuna Xaycyopda B oOOuleM cuIyYae NPHMeHHTeJIbHO K A-MHOXKECTBaM. 

Teopema 1. Ilycmb 6 mempuueckom npocmparcmee co cuemHou 6a30tt. 
eeedeHa HeKomopan mepa muna Xaycdopda. Tozda: 

a) Ecau nexomopoe A-mxoocecmeo M, pacnoaosennoe 6 npocmpancmee k, 
umeem KOHeUNYIO mepy, mo, KaKo6eo Oot HU Gola 2 > 9, HaudemcaA BAMK~ 
Hymoe mHoocecmeo F <M maxoe, umo |mes F — mes M/\<e. 

6) Ecau Hnexomopoe A-mnoocecmeo M umeem 6eckonernyio Mepy, mo, 
KaKO60 Obl Hu 6b1A0 4ucao N, natidemca samkHymoe mHoocecmeo F CM 
makoe, umo mes Ff >N. 


* Oto 3HayHT, uTO AA O60 TouKH § NMpocTpaHcTBa H JIA Hogs wHcea ¢ >O, 
HaligqeTca OTKPbITOe MHOXeCTBO H3 CHCTeMbI {1 i} nokpbiBaloulee TOUKY €, AHaMeTp KOTO- 


poro MeHbIe €. 


IlynktT a) He oTmuuaetTca or pasoOpanuoro B (*) Culyyad, Koryja BCe Npo- 
CTpaHCcTBO HMeeT KOHeuHy!0 Mepy. TakuM oOpa30M, NoAexKHT OKa3aTeJIb- 
CTBY NYyHKT 6). ITO oKasaTeIbCTBO OMMpaeTCA Ha CJeMylOulylo JIeMMy: 

Jlemma. Ecau muooecmeo Mc R ecmb cymma eospacmaroweu nocae- 
POLI i usmepitmex mxoxcecme MM, M,c...CMac..., M= 


= M;, mo limmes, M, > mes, M. 


noo 
t=1 


Jloka3aTeabcTBO. BO3MOXKHbI [Ba ciyyad: 


1) lim mes, M, = 00, 2) lim mes. Mp <0. 


n-> co n> co 


B nepsom cayyae yTBep»xXeHHe JIEMMbI OYeBHAHO, PaccMoTpu¥M BTOpOH Culy- 
uali. Sadukcupyem 6>0. Ilokpoem kaxxyoe u3 MHoxecTB M; cucremoi 


g; OOnacTreH Tak, 4TCOBI CyMMa JJIeEMeHTapHbIX Mep 9THX OOslacTeH OTIMYA- 
wach OT Mepbl mes, M; MeHbiue, YeM Ha 6/2'. BuiGepem u3 KaxKoro MOKPBI- 


THA g, KOHeUHYIO CHCTeMy Q; TaK, YTOObI CYMMa 9JIEMeHTapHbIX Mep OOvla- 
cTeli H3 CHCTeMbI g, OTJIMYaJaCb OT CyYMMbI 3JIeMeHTaPHBIX Mep OOJIacTeH M3 


CHCTeMbI g, MeHbIle, 4eM Ha 6/2". Kaxkloe MoKpbiTHe g; COCTOMT 3 KOHeU- 


Horo WHCa nN; OOnacTeH Gi", ...,G n*. 
Paccmorpum noKppirue gi. Haliyetca Taka NoynocueOBaTebHOCTb HaTy- 
PabHOTO psa o%,=1, oy, ..-, Sn, -+-, YTO Kaman O6NacTb CHCTeMBI 


g; M00 BXOAUT BO BCe NOKPBITHA Baus M60 He BXOJMT HH B OHO U3 HHX 
L 


mpuH i->1. PaccmotpuM cucTremy aie J{a Hee Takxe HalieTca NocseqoBa- 
TEJIbHOCTb YHCEN 1 = 5, 9, Sg, ---, KOTOPAA ABJIAeTCA MonocMe,oBa- 
TEJIbHOCTbIO MepBOH NOcseqOBaTeJIbHOCTH {oi}; WH Kaylan O6slacTb CHCTEMBI 
2. HOO BXOJMT B Kaxjlylo H3 CHCTeEM Me» 1), mHu60 He BXOQUT HH 


B ogHy. AHagorMuHbie nonce eee a ‘nalinyres JIA KaxkKOW CHCTeMbI 
Zo;,- B pesylbTaTe NoyYHTCA pA MOCMeAOBAaTeIbHOCTeH, KaxKaA cueqytw- 


ulad W3 KOTOPbIX ABJIACTCA MOANOCJELOBATeIbHOCTHIO TpesbiqyuleH. 
PaccMOTpHM WaroHaJIbHyIO MOCJeAOBaTeNbHOCTb {%,} H B Jadib- 
HeHmemM Oyje@M UMeTb JesIO TOJbKO C MHOKeCTBAMH HM MOKPbITHAMH 


W3 9TOH NocmeqoBaTenbuoctu. Tlycrp {1} ee oOsmacteH u3 {Ij}, 
Kaka HS KOTOPbIX BXOAMT BO BC HOKPBITHA Zz;,, HaYMHaA C HeKOTOpOrO He 
MckmounM Tenepb U3 Kaxkoro MOKpbITHA ey oOsacTH, BOllequmMe B CH- 
<TeEMY USA }. OcraBulyioca pH 9TOM cucTemy oO6slacTeli o6o3HadHM 4e- 


pes Bai. 
Byyem TEEPE paccMaTpHBaTb TObKO MHOxKecTBa M,. in = May, Ga, U 


UX MOKPbITHA a . Pacemorpum mnoxectso MM. vu ero noKppirne Bay: ae 


11 


CMOTPHM TaKXKe NOKPbITHE Ga, , AIA Kakoro-smM60 g. OOnacrH MoKpBITHA 
Bait , HO OTHOWMeHMIO K OOACTAM NOKPbITHA Ya, PaseMATCH Ha TPH rpyn- 


. B nepsyro rpynny A, , BKJIOUMM Te A rote MOKPbITH A Saar y KOTO- 


“1+, 


pble coyepxKaTcaA WesHKOM Buiyrpit NOKPbITH A gis Bo Bropylo rpynny Bu 


BKJIOUHM OOsIACTH 43 MOKPbITHA Bay Lg, KOTOpbIe COjlep*KaT Kak TOUKH 


ars Tak WH TOUKH HONOMHEHUA K Say. MB tperpiorpynny C% BKJIIO- 


“1494, 1 


4HM OCTABHIHMeCH B CHCTeMe Bena ans o6acTn. 


PaccmoTpum cuctemy o6macreit A} . Moxkuo noka3aTb, TO Halijerca 


“1+¢9,1 
Takou avlekuy HOMep do, UTO CyMMa QJIEMCHT ap HbIX Mep o6mactu fake 


576 


“1+q, 1 


—_ 


Ba 


OTJIMYAaeTCH OT CYMMbI 3JIEMCHTAPHbIX Mep CHCTEMbI fan MeHbIUe, YeM Ha 
(23/2711 + 26/2%1+4 1), 
PaccmotpuM Teflepb cucremy oGsacteti 


Ld A. AS 1 1 
Begg Bax Wideaun, 1 ar oe) Pana 


IIpoyesaem c cucremoli o6sacteli 8a, , TO Ke, 4TO MBI mpogenann 
% > 


& 


TOJIbKO YTO C CHCTEMOH g»,, = Za. TIpH 9TOM MbI TomyuHM cucTemy o6ula- 
# PS 


cTeH gx; , H T. 4. Ilyerh y ac umeetcs o6nacTp Ba; 4: Tlocrpoum cucremy 


= 


PaccmorpuM MHoxecTBo M,, , H ero nokppirne g., ,. Pac- 
n, 1 


’ 


oONacTeH 25, “penk 
n+) 


pe 


CMOTPHM Take MOKpbITHeE Sai 1 AA Kakoro-JIH60 g. OOsacTH NoKpBITHA 


~ fe 


P. MO OTHOIWeCHHIO K OOJACTHM NOKPbITHA Qa 


fr 


i 
rpynnbl. B nepsByio rpynny Aa, , BKOUNMM Te O6sacTH TOKpbITHA 
n+q 


paseATCH Ha TPH 


intg 1 Eraonil 


ingg V ROTOPbIE COMeprxATCA NEMKOM BHYTPH NOKPBITHA Za, |. Bo Bropyto 


rpyuny BS 1 BKJNOUHM Te OO6acTH H3 NOKpbITHA be p KoToppie coyep- 
ntg 


Y 


2KAT KAK TOUKH 8a; aa 
nm 


intg 


Tak H TOUKH JOUOJIHEHHA K & . B perp rpyt- 
nl 


, BKJNOUHM OCTABIUHeCsH B CHCTeMe gq, ce oOmacTH. 
+4 n+q> 


nly at 


Paccmotpum cucTemy obnacrei A.” Hanjyerca Tako jlaseKHH HO- 


Sing pt 
Mep g, 4YTO CyMMa 3JIeEMeHTapHbIX Mep O6,1acTei Az x cgi OtsnaeTcs OT 
“ing 


& 


ze 

hae 

CYMMbI 3JIEMCHTaPHbIX M€p CHCTeMbI gz; , ME@HbIUe, YeM Ha (20/2 “1 + 
nn’ 3 


+ 28/2°'n+a"4), 


a ‘% i 


; sat , n é a : 
O6o03HayMM Yepes Sori Lines Bees , Honyunm — mocmeyosa 
TeEJIBHOCTh CHCTeM OOuIacTeH 
a -g os om g i l 
\84i,, 1— 8444 — Bay gh orrioy P 


PaccmorpuM Tenepb 
va Lod 
> Ba. 
R L 
——7 I 


CyMMa 3JI@EMeHTapHbIX Mep OOslacTeH T oTIM¥aeTCA OT Npejjesa CyMM 3Je- 
MCHTapHbIX Mep OOsacTeli g4;,, He Somee, vem Ha 8d. 

B uauase jlOKa3aTeJIbCTBa MbI BbIOpocHH H3 MHOKeCTB M; Te 4aCcTH, KO- 
Topble He BOUL B KOHeUHbIe NOKpbITHA g;. Kaxkyblli pas Mbl BbIKMAbIBAJIA 


ee 
pH 9TOM YacTH MHO2*KecTB M;, ¢-Mepa KOTOPbIX He MpeBocxofuJa 6/2!. 


co 


—t Le ay ie. . on ; 
PaccMOTpHM Teliepb > M; \.M;. Dro MuoxecTBo OyeT HMeTb ¢-Mepy, 
i=1 


J, 


ioe) 
_ “ai . Miers 2 e ar 2 ae 
He mpepocxojsaulyio 26. Tloxpoem >, M; \. M; cuctemon o6siacreh P; CyMMa 
i=1 
9JIEMCHTAPHbIX M€p KOTOPbIX He TIpeBOCXOMHT 20. 


me WATT, r. 142, Ne 4 


Ilyerp tenepp {I';} = S+T+P. Cuctema {Ij} OygqeT MOKPbIBaTb MHO-- 
»xecTtBo M. CymMa 3JIeMeHTapHbIX Mep OOvlacTeli STO CHCTeMbI He MPeBOCXO- 
yur 126, uw Tak Kak 6 MIpOH3BOJbHO, TO JI@MMa JOKa3aHa. 

Tloka3saTembcerBo TeopeMb. OroOpa3HM Halle MeTpHuecKoe Mpo- 
crpancrso R romeoMopHbIM MpeoOpa3s0BaHueM B rHJIbOepTOBO IIpocTpaHcTBO K. 
IIpu strom name mHoxecrso M, aBasaroujeecd A-MHOXKeCTBOM B M€TPHYCCKOM 
mipocrpaucrse, nepeliyeT B HeKoTOpoe A-mHOxecTBO M} B rHbOepTOBOM TIPoO- | 
crpanctge K (4). Onpeyetum mepy Tuna Xaycyopda B rusbOepTOBOM MIpo- 
cTpaHcTBe, lipumucas oOpasam oOsacteii T'; 2ementapnyio Mepy camux Ij. 
IIpu stom mMepa mnoxectBa M! B rusmpOepToBom mpocrpancrBe OyeT paBHa 
Mepe MHoxecTBa M B npocrpanctse R. 

JlokaxKem Teopemy Jia MHoxectsa M! B mpoctpancrse K. TeM caMbIM 
Teopema Oyler NOKa3aHa Id MHOxKecTB M B upocrpancTse R. Tloctpoum To- 
MOJIOrMYeCKoe MpousBeyeHHe MpocrpancTBa K Ha OJHOMePHOe eBKJIHOBO Ipo- 
CTpaHcTBO. ITO mpousBesqeHHe O6o3HauuM yepes L. IlycTb Hallie MHOKEeCTBO 
M! nomgyuaerca Kak MpoeKiua B mpocrpaucrBo K HeKkoTopol Gs, pacnouio- 
*%KeHHOH B Mpoctpauctse L. IlycTb Hala Gs, B CBOIO OUepesb ECTb Tepece- 
yeHHe OTKPbITHIX MHOxecTB G;. Kaxyoe OTKPbITOe MHOXKeCTBO G; MBI MO2KEM 
TIpecTaBuTb B Bue CYMMbI CYeCTHOTO UNCa BOSPaCTaIOMHX 34MKHYTHIX MHO- 
ects f;;. [Ipoexuvio MHoxecTBa f;; B Mpocrpancrse R oOo3sHauHM yepes 


Pi Il F;; 6yNeT 3aMKHYTBIM MHO2KeCTBOM, COJep2xxKalluMca B MHOxKecTBe M, 


t 
PaccmorpuM Tenepb nepeceyenne F;; () M!. Sadukcupyem uncna 2, HU &. Co- 
TlacHO JIEMMe MbI MOXKeM BbIOpaTb B KaxKJOM G;TakKOe 3aMKHYTO@ MHOKECTBO 
fij,, WTOObI 


| mese, Fi;, 1 M.— mes, M | ar 


Tak Kak Th (Fu, , My= TL Fi:,; TO I] (Fi;, Q M) — 3amKHyToe MHOxKe- 


cTBo. Tak Kak JI 3AMKHYTOrO MHOXKeCTBa 3 JOOOTO MOKPbITHA -MOKHO 
BbIOpaTb KOHEYHOe, TO BEPHO, YTO eCCJIH 3AaMKHYTO@ MHOXKECTBO ABJIAeCTCA TMe- 
peceyeHHeM MOCJIeAOBaTeJIbHOCTH MHOXKECTB, TO ¢-Mepa epeceyeHHa paBHa 
mipeylesy e-Mep mMepeceKalomulHxcH MHOXKECTB. 

Sadpuxcupyem N. BalOepem ¢,; TakuM, uToOnr mes,, M>2N, a eg< N/2. 


Torga u mese, | | Fi, > mese, |] Fij, > N. Takum, o6pa30M, TeopeMa oKa- 
i i 


3aHa. 


M3 sTow TeopeMbl elle He CleqyeT, YTO BO BCHKOM A-MHO*KECTBE G6eCKO- 
He€YHOH MEPbI MOXHO BbIOPaTb 3AMKHYTOe MHOMKECTBO KaK yFroqHO Ooubuuol 
KOHeYHOH Meppbl. Ja OOnlyHOli Mepbl Xaycyopda B N-MepHOM eBKJIH- 
OBOM MpocTpaHcTBe 93TO yfaeTcH oKa3aTb. MMeHHO HMeeT MeCTO TeO- 
pema: 

Teopema 2. IIycme M ecmo A-mxoscecmeo beckonernott mepot Xayc- 


doppa wu. Toeda dan awboe0 N cywecmeyem samkxymoe mxoocecmeo F <M 
makoe, umo pF = N. 


Tlocrynusio 
21 VI 1956 


UWHMTHPOBAHHAA JIMTEPATYPA 


1A. S. Besicovitch, Proc. Kon. Ned. Akad. v. Wet. Amsterdam, ser. A. 55 Neo 3 
339 (1952). * P. JI. Muu.soc, JAH, 81, M5 (1951). ®M. E. Munroe, Introdue 


tion to Mea I i i 
cS ee bh and Integration, Cambridge, 1953. *@®. Xaycnopd, Teopua mHoxects, 
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Hoxuaage Akanemuu nayr CCCP 
1957. Tom 112, Ne 4 


MATEMATHKA 
10. 1. KAASHK # 


OB OJHOM KJIACCE HTEPALMOHHbIX MPOWECCOB JIA 
NIPHBJIMDKEHHOrO PELWUEHHA OMEPATOPHbIX YPABHEHHA 


(ITpedcmaeaeno axademuxom A. H. Koamoeoposoim 14 1X 1956) 


Jia lpHOmHxKeHHOrO pelleHuA ypaBHenus 
4 | P (x) =0, (1) 


rye P (apap Audpepenupyemplii) onepaTrop us Oanaxopa MpocrpancrBa X 
B HOPMHPOBaHHOe NpocrpanctBo Y, H3BeCTHO H€CKOJIbKO HTepallHOHHBIX Mpo- 
IeccOB, KOTOPbI€ MOXKHO TpecTaBHTb OOueH dopMysoL 


AXn+1 == Xnt+1 = i) (B = OR Ay 5 [E ae (a + 1) Ral T,P Cas (2) 


mee —— eivnnunem onepatop, Py=[P On), Ra=*/el Pal nP (Xn) H 
% — BeII[eCTBEHHOe YHCJO. 

Hanpumep, upH «=Q mnonyaum «mpouecc Uebnmuepa» (cm. (+)), mpu 
a = — | — «mpomecc KacaTeJIbHbIX THMepoosm (cm. (?)), pH «a = — 2 —npo- 
wecc, MpeioxKeHHbli B (°). 

OTHOCHTeJIbHO CXOJMMOCTH MpomeccoB (2) K pellieHuio ypaBHeHua (1) 
B cjlyyae aHaJHTHUYHOCTH onepaTtopa P, HwMeeT MecTO crenyiomlan Teopema. 

Teopema 1. Ecau éoinonnenol ycaoeus: 

1) cytwecmeyem o6pamnoi onepamop T>=[P'(xo)|1, npurem|| TP oP(x)|<70; 

2) onepamop P axaaumuuen @ caepe 


Soo 
Ix —XI< , (3) 
a ae at, 


4\ : iad , ; 
npuuem \ ae (Xp) | AS eae (I 03 a) 
3) BeAULUHOL No, Ay, Ho yOoeraemeopsiom Hepagencmeam: 


| «| Apfon < 1, pot | Aglfoto < 1s hy = Hybo% <1, 


20e 
> 1—(| a | —1) AoHono ae ho (2 — ho) 
Se 
Sala 
Seta ee 
— [2+ |— (2a + 2? | ~1) AoHonol (Ao/8o)? (1 — Ao) + Ado (1 — | 4 | AoHono)* 
con Jo (1 — Ay)? (1 — | & | Aolfono)? 


mo ypaenenue (1) umeem 6 cqepe (3) pewenue x", K Komopomy cxooumcs 
npouecc (2) co CKOpocmbrto 


qt 37-1 


I Xn SP Bote (Go = Go (1 — ho) (4) 


AP 


De 079 


TlokasateabctTso. TlokaxkemM, 4TO NpH 3aMeHe X_ Ha x, YCOBAH 
1) —3) we napymaiotcs. Tak kak Ax, MOXKHO 3allMcaTb B BHIe 


Ax, << —T'yP (Xp) —(E + Ro) * RoV oP (%)s 


ARO) A Hong ~ 
| Ax, I< Se i 1 —4 at Ale = Ny 70° 


B cusy Toro, 4TO xX; BXOQUT B chery (3), mlojyyaem 


: : . 
Ty (P” (x9) — P’ a) W =D me A ip poe) yA St SG 
{=1 
UM, TAKUM OOpasom, cymectByer Qt = [E—I',(P’ (x) —P’(%))| 7, UpHaem 
II Q2 | < I/g,. Ho Torga cyiecrsyer. uT,=Q'I, 4, cmeqoBaTesbHO, yCJIO- 
Bue 1) BbINOHAeTCH pH 3aMeHe X) Ha Xj. 
Haxomxyenve oueHok A,, H, u %, MWporekaeT, HallpHMep, Tak: 


SS det As Cae) 4 (i) pli) : 
ere nl) < Zl 4 recall + ZllGrer er—PP eall< F 
: 
oo pes | 
at aay pew Gan L ee: il cee Ball rate : 
SS {oH +. AH Res 1 Pot = qo a — hf) , : 
oTKyja : 
- As rere 
AS ai ape OT eae 


DP (%4) = sO, P'(X) (E + aRo)t RoPoP (Xo) (2 + %) E+ 


+ (E+ aR) Rol VoP (0) +O? Dy se LP!” (x9) Axt, 
j=3 


I Ute (x4) I < (1 yr ho) sehen Seth 


To, uro ycnoBue 3) BBIMONHeEHO TIpH xX,, NpoBepseTcA Tenepb Hemocpes- 
CTBEHHO: 
A, Ay, = DRAGH to < ApH oro, 
— 1—(1¢|—1) Atm — 1—( | 1) AcMom _ 5 
1—|[a@| Aisin bia 1— | @ | Aptton it 
31 


a 243 213 
hy = Hoy, = 3, Soho < Soto < ie ae 


[=y) 
py 
| 


hy (2 — hy) ae 3 2° 2—h, 
Ar hy = 3, Poco GE S Ao 


ig (2 — PRY . 
C= hy? : 


HM, TaKHM OOpasoM, gy > gy >> 0. 
Hakonell, HeTpyHO OKa3aTb, 4TO p? < ps ¥ BiomHe anasornyHo 
212 4 212 
(1 — hy) spy < po (1 — Ag) Soho. (5) 

AvasMTHUHOCTh oOnepatopa P B cdepe 


ee bum x 
SS 2 ig 6 
1 — sth? (1 — hy) ( ) 


| ¥— x 4 


BbITeKaeT H3 TOO, YTO cepa (6) coxepxKuTcH B (3). JleficTBHTenbHO, ecu X 
BXOJHT B (6), To 


BS 8 R 
| xX — Xo IS < || xX —Xy I ae I Ax, I SS ; 9 uh a 20% Ss 
L <= SEW (hin) 
y dom . doo 
qe + ty = oe ., 
1 ee) pet ae See Tak, 
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Takum o6pa3om, BCe yCOBHA TeOpeMbI BbINOJIHeHbI IiIpH X,, H Mbl MO>KeM 
MPOAOILKUTb ONPeCJEHHE IIEMEHTOB X,_, H BBIUHCJICHHe CBA3AHHBIX C HHMH 
BeJMUHH Yn, An, Hy MT. Q. NO cbopmysam 

A 
aed = hg) SoH a0 A =————,, H 
(n-+1 ( n nfen "|ny» +1 9 
‘ In (4 a h,)° ' 


223 > ~ 2 pe 
Renda <S Sn Oe On—1 < On, Patis Das 


* 
ee 


eo Fay 


K KCTOPbIM AOOaBsAeTCA elle MOsyueHHoe u3 (5) HepaBeHcTBO 


(1 — hnay) Stay Aa, < p.(l—nh,) 2k. 


' lopropHoe npwmMeneHve nocweqHHX HepaBeHCcTB Jlaer: 


; 2 ie Bry 
Pras pa ) (1 — hy) Ee hn = Oyto , Min < Qo Po No: 


B cumy 37Toro WM oOveBHAHOTO HepaBeHcTBa 3"%+?-1 > 3"+ 6(p— 1) 
(p, n=1 2,...), nonyyaem 


“ \ Pp 6p 
: woe ey tt Bo 

I Xn+p —Xpl| < ay Po i ON eae eecieanrine pa 
1 —ayps 


TakHM OOpa3oM, MocuIeqoBaTesbHOCTh {xX,} CXOHTCA, T. e. CyllecrByer 
auiemeHT x = limx,. [lepexoyqa B nocmteqHeM HepaBeHcTBe K peyemy pu 


N+ CO 


poo, mosyyaem (4). B3aB tam »*%e n=O 4 YUHTbIBAd HepaBeHCTBO 


QoPo< (1 — Ay) s3hg, BUAMM, 4TO BCe Xp, a TaKxKe X° BXOMAT B (3). 
Hakonell, JOKaxKeM elle, TO MOJYYeHHbI 3eMeHT xX eCTb pelleHue 
ypaBHenna (1). Sto nowyyaetca mpeeIbHbIM TlepexoOM H3 paBeHCTBa 


P (Xn) +P’ (Xn) [E + (% + 1) Ral? (EB + &Rn) (Xn4t1 — Xn) = 0. 


JleictBuTesbHO, || Xn41— Xn ll > 9, a |] P’ (xn) [E + (@ + 1) Ral * (E+ &Ra) || 
orpaHuyeHo. Teopema joKasana. | 
Korjla H3BecTHa JIMUIb judpepeHuupyemoctTh (fo TpeTbero MOpAyKa BKJIIO- 
YHTEJIbHO) onepatopa P, TO HMeeT MECTO CJIeqyIollad Teopema. 
Teopema 2. Ecau 6binoAHeHbl YCAOBUA: 
1) cywwecmeyem T>, npusem |i To il < Bo, Il ToP (Xo) Il < Mo: 
2) 6 cqepe 
my ee E04 7 
ol eae eae (7) 
cywecmeyrom P” (x) u P’’’ (x), npusem 
Tah POS KK, Ye PO) I< L, 
3) “uCcra %, Bo, K u L yoosaemeopstom Hepaeencmeam 
Ja |Ao=]a| BokKy<I, pot | ko fF, 


Doty = ky Lele <1, bye = BoLtieo < AR, ‘oko <1, 


20e 
|2+a|+ A—(|2a -+-a?|— 1) Ro 


(a =a, = | — 2k€,, 
° gl — [a | hy)? e! au 


mo ypaenexue (1) umeem 6 ciepe (7) peuwenue x", K KOomOpoMYy CxoOUumcsA 
npoyecc (2) co CKOpocmebto 

ns 
& (too)? t sono 


he — Kn IG ee a aee 
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Jjoka3aTeJIbCTBO JIMIIb H€MHOrHM OTJIMUaeTCAH OT JjaHHOrOo B (*) AIA Me- 
Toya Hptoroua. 

Hecmorps Ha 66uburyio o6nuHOcTb Teopem | u 2, NomyueHHbIe H3 HX 
yCJIOBHMA WH OWCHKH CXOJMMOCTH KOHKPeTHbIX MIpPOWeCcOB He XyKe, 4YeM YCJIO- 
BHA HW OWe€HKM B paHee W3BeCTHBIX TeOopeMax JIJIH TeX Ke MPOMeccos. 


Taprycckuit 


rocyapCTBeHHbIt YHHBepCuTer Tloctynuo 


29 VI 1956 
IMTHPOBAHHAS JIMTEPATYPA 


1M. UW. Heuenypeuxko, Yen. marem uayk, 9, B. 2 (60) (1954). 2? M. A. Mepr- 
Bemosa, JAH, 88, Ne 4 (1953). 3 JI. K. Buxaugy, O6 urepamHonHbIx meTozax mpH 
peweHnHu ypaBHenul, ABTopedepat Auccepraunu, Taprycckui roc. yuus., 1955. * JI. B. 
KauToposyuHy4, Ycn. matem. Hayk 3, B. 6 (28) (1943). 
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Jlokaanqn Akajemunu Hayr CCCP 
1957. Tom 112, Ne 4 


MATEMATHKA 
M. A. HAHMAPK Me ead eh LE 


O HENPHBOAMMbIX JIMHEMHbIX MPEACTABJIEHHSX MOJIHONM 
rPYNNMbI JIOPEHWA 


(ITpedcmaeneno axademuxkom A. H. Koamoeoposeim 1 X 1956) 


B 3amerke apropa (+) ObIIH JaHbl TOUHAA MOCTaHOBKa HM pelweHne 3aqauHn 
OMMCaHHA BC€X C TOUHOCTbIO JO SKBHBaJICEHTHOCTH BMOJIHe HelPHBOMMBbIX 
peAcTaBylenuli coOcrBeHHoli rpynnpr Jlopenua. B qaHHOol 3amerKe anasoru4- 
Had NOcTaHoBKka HW pellleHve Jalorca JIA NOMHO Ypynns Jlopenta; npu 
3TOM 6€3 BCAKUX OFOBOPOK HCHOMb3yIOTCA OOO3HAYeHHA HM pe3yJIbTAThI 3a- 
MeTKH ('). 

Hectporuii BbIBOX opmyd IA MpeycTraplenulh nomHoh rpynnp Jlopenna 
B HHPMHUTeSHMaJIbHOK (bopMe Obl paHee aH B ctaTbe (*) HM. M. Tenpcpan- 
ya u A. M. Arnoma*; uzsnaraemple B aHHOH 3ameTKe (bopMyJbI WIA mpex- 
cTaBJIeEHHH NOJHOH rpynnpl JlIopenia B HHTerpaJbHOH dopme, mo-Bu_UMOMy, 
NIPHBOJATCA BIepBble. 

1. IlocranopKka 3ayaunu. Ilycrs @ o6osnayaer nonuyio, a 6, — 
coOcTBeHHy!o rpynny Jlopexua. Torya G=G, U sG, rye s—orpaxenue 
OTHOCHTeIbHO MepBbIX TPpe€X KOOPHHATHBIX Ocel 
S: re Sip 5e == S= 2p ne = — X3, Xa = X4. 

TIpu 2Tom s nmepecraHoBouHoO co BCeMH BpalleHHAMM TpexMepHoro MpocrpaH- 
CTBa HW, KpOMe TOrO, yfoOBJeTBOpseT ycoBHuaM: s*=1; sb(t)s =b(—t), 
ne 

10 0 


tL Oe) 
OcOrcht.sht 
0 O sht cht 


Orcioya 3aksouaeM, YTO MIpeycraBmenue g—->T, rpynubt! GO nomHoctpio 3a- 
qlaetca ero cyxKeHHem g—>T,g Ha rpynuy @, u oneparopom S=T7's, yAos- 
gleTBopsiowumM ycnopusm: «)S?=1, 8)STyyS=Ty—y, 1)STg=TgS Aaa 
BCe€X BpallleHuli & TPpeXMepHOrO MpocTpaHcTsBa. 

Tlepexoga or mpegcrannenuit rpynnp G, Kk mpeyctannenuam rpynne Y, 
MBI MO2XKEM 3allHCaTb 9TH yCJIOBUA B Buse 


b(t) = 


(pg) 


0 etl im ¢='0 (1a) 


S?=1, ST.S=T,-1 Waa BceX MaTpHI. ¢ = 


Sips 74S miavpcex Wie: (16) 


Hakonell, 3TH YCJIOBHA MOMKHO elle 3aNHCaTb B BHC SigS = 1 gg -THe 
A #a—1 
o6o3sHaueHo: g =g . 


* OrmeruM, 4TO Jia cayYad yHUTapHEIX MpescTaBsenni romHoli rpynnr Jlopenta BbI- 
Bog (2) MoxeT ObITb CAesaH CTpOrHM, TaK 4YTO HeCcTporocTb 9TOFrO BbIBOAAa M0 cylecTBy 
OTHOCHTCA K Cy4alO HEYHHTapHbIX MpefcTaBeHuH. 
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YcnopuMcs Ha3bIBaTb TpynnoBpim KoubuoM © rpynnbr G copoKyMHOCcTS 
BCeX (OPMAJIbHbIX CyMM C=x-+ sy, Tye xX, Y MpHHagqlexkaT FpyNNOBOMy 
Kombuy X rpynnbt 2; mp xTOM onepalun B © ompesemstoTcaA M0 (popMyJlaM 


he =e AN (Ay), Cy + Cg = (X1 + %2) +S (Y1 + Ya); 
Cylo = (XyXq + Yr Y2) + S$ (Yi%2 + Xr Ye) 


IpH C=X+ sy, Cy =X + SYy, Co= Xe + SY2, THE OOOZHATEHO x” (g)=x(g_ )a 
Ecau javo mpeqcrannenve g—>T, rpynnp &, ro, nonaran Tp = Tx +STy 
mph Cc=x-+ Sy, Mbl NOMyaHM, KaK JIefKO MPOBepHTb, MpeAcTaBJeHHe KOVJIb- 
na ©. 

IIpencrapenve g—>Tg rpynnbt ©, naspipaerca BNOWHE Hel pHBOMH- 
MbIM, ecIdM onepatopbl T,, c€ ©, o6pa3yror BOE HelMpHBOAHMOe MHOXKECTBO. 
Samaua COCTOMT B OMMCaHHH BCeX C TOUHOCTHIO JO 9KBHBAaJICHTHOCTH BMOJIHEe 
HENPHBOAUMbIX TIpeycraBlennh rpynnbl ©; mph %TOM SKBHBAaJIeHTHOCTb M0- 
HMMaeTCA B CMbICIe ONpeyeseHuA, JaHHoro B (+). 

2. KoucTrpyKuuA mpegctaBsenHut. YkaxkemM NOJHbIM Hadop — 
BIIOJIHE HeMpHBOAMMbIX M He9KBHBAJICHTHBIX MeKy coool mnpeycraBsenui 
rpynnpt &. Sru nmpeycrapsenua CTpostcsa cseqyIOuNM OOpasom: | 

a) IIpeqacraBleHHua one Doo. Uyctb, Boo6ute, Sm,. O603Ha4aeT 
BIOHe HeEMmpHBCAAMoe MpeycraBienve a—>T, rpynnbr YW, onpesemenHoe uHc- 
jiamMu (m, p) (62cKOHedHOMepHoe pu, p2>== —(|m)+2n)?, n=1, 2,...,) 
MW CHMHOpHOe mpu po? = —(|m|+ 2n)?, n=1, 2,...), a Rm,» — Upoctpanay 
CTBO 9TOrO MpeycTaBJeHHa. | 

Paccmorpum mpeycrapsenue So,, rpynub 2 u onpezenum B Ro, , onepa-— 
Top S no ofHOH 43 JByx dopMy.I 

Sf (u) = f (su), Sf (u) = —f (su), (2) 


* 


rye 
Ov 
—{ 0 


| 

; 

| 

: 

os : 
HetpyHo MpoBepuTb, ITO KaxKAbI U3 32THX ONepaTopoB S yAOBIETBOp 1ei 
: 

| 

: 


ycuopuam (la), (16) u, cmeqoBaTeIbHO, 9TH OllepaTOpbl BMecTe Cc MmpeycTaB- 
JieHHeM So,o rpynnbr YW onpeyeusioT YBa Mpeycrapienua rpynnop &, Koroppie 
o6o3Hauum Do o, Do, ¢ COOTBETCTBEHHO. 

Ecan {23}— Kanounueckuli 6a3uc B Ro, TO St=(— 1)*ek B cayyae 
npeycrasnenunt Di, u Se = (— 1)" B cmryyae mpegcrapnenun Doe. 

3) Ipeycrasaenua Dn, Dn.p, m—>0. Paccmorpum mpeyctapneHud 
Sm,o 4H S—m,o M>0, rpynnp UW. Stu upexcraBseHuaA yHUuTAapH! u YHUTap-_ 
HO 9KBUBaeHTHbI. Ilycrb W—usometTpnyeckuli onepaTop, MepeBoxAMHl Sing 
B S_m,o, H Nyctb A,— onepaTop, onpeyeseHHbiii (popmyoH Asf (uw) = xf (su) 
aa FE Rmio, THE x = (— 1)" npw m uerHom u x =(—1)("4*D2 npn m 
HeyeTHOM. Tora A; H30MeTpHY¥ecKH oTOOpaxaeT Rm,o Ha R_m, o- Onpeje- 
JuM Tenepb onepatop S B Rm» NO OfHoli us yByx cbopmyn S =A,W, 
S = — A;W. CuoBa MoxKHO TIpopeputTb, YTO B TOGOM H3 3THX ByX cJryyaesB 
onepaTopos S secre c mpectaBnenHem S,9 rpynnb YW onpexenser mipeyi- 
craBieHne rpynnb &. Tlonyyenupie Takum o6pa3som yBa mpescTrapneHus 


o6o3HayHM cooTBeTcrBeHHO Dy) 9, Dr.o- 


k ! 
° I 

Ecamu A eee re 6a3HCc B Rm, os To St = (—1)le} 3B cnyuae 

mpeyctapieHHA Dmg HU St, = (—1)!*+e,, B coyyae mpegcrapnenua Dy, 

rye [k] o6o3sHayaer weryio yacTb uucna R. 


Oma 


——t 70) 
HOCHTeJIBHO NepBbIX Tpex OceH; 9TO, OMHAKO, HHrAe B_ JabHeli 

; bHeHIWeM He MpHBeReT K 
pa3syMeHHto. : ak a 
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* : iS ; 
Mel OOosHa4yaem OfHOH H TO %e OyKBOH s MaTpHILy H OTpaxeHHe OT- 


*) pexcrapnenus Dy,., m>0, 90. PaccmoTpuM mpeycrasuie- 
HHA Smo, Smo rpynubt YW. Tyctb Rm, >— YHATapHoe IIpOCTPpaHCTBO, 5AB- 


‘~Jisioueeca IpAMOH CyMMOli YHUTApHbIX NpocrpaHctTB Rin, 2, Rm, 03 onpejje- 


JHMM BR». onepatoppt T, u S, nonaras . 


Toth, fa} = {Tafi, Ta fads S (fx (u), fa(w)} = {fi (su), (— 1) "fa (su)}, 


, at 
rye Ta, Ta —onepatoppt mpeycrapnenuli Smo, S—m. e a * ONpeqemeno 


Tak 2Ke, KaK HW B CyIyyae 8). 
Jlerko mpospeputb, 4To onepatroppr Ty u S! crpeyeasmor peycraBleHue 


-rpynnpt &; sro mpeycrapnenne o603HauHM Do 6A Qn {Ery, {13} — KaHOHH- 


Sp 


aecKHe Oa3Hcbl npeycrapsenuii Sin, o>» S_m,o, TO BeKTOpBI eh zk 03, 


Cy Sa aie 
ee. k ‘ #9 sets 
Np ={0, yp} OOpasyior Oasuc B Rm,., H Jelicrsue onepatopa S wa 9rH 


| BEKTOPbI 3ajaeTca (PopMyvlaMu: 


eR , [k]_k mae hk] ek 
So =(— 1) ap, = Sup =(— Ks, Sp: 


0,°» 
p= 0), omeexaroimue éeceso3smoxHoim m>O u 0, 6enoAHe MenpueodUmoL UL 
nonapHo HeaKeuUeAACHMADL. 

OrmetuM, 4TO OnepaTop S B KaxKOM H3 9THX TpecraBsenui yHuTapen: 
CJIEJOBATeIbHO, 3TH MpecTaBJIeHHA YHUTAapHb!I TOra HM TOJbKO TOra, Kora 
YHUTapHbl coorsetcTByroune S»,,.. OuepuyqHO Take, 4TO NpesqcraBleHua 
Bee oe ee De, Dn gm =O o=£0) KOHeYHOMepHbI Tora HM TOsb- 
KO TOra, KOrja KOHCYHOMePHI COOTBETCTBYIONIHe MpecTaBseHua Sp, >. 

3. OCHOBHOH pe3yabTat. 

TeopemMa 2. Bcakoe @enoane Henpuseodumoe npedcmasbaenue noAHoti 
epynne: /Iopenya & aKkeueanexmxo OOHOMY us npeOcmaésarenuti 


B -Teopema 1. /[pedcmaenenua. Dv,, Doe, Dio Dao Dn.e(m >, 


ee Doses Bao mor Dm, o (in > 0, o= 0). 


oe Unea ASE GEE Tlono2»xuM C} at x+sy:xyEX7}, 

- rN Rk A k 
1 TERE ele al OD, eas = x}. Xj- = {xix E Xj, x* = —x}; torya Cj; Xf — 
nOAKONbuya Kose © u Xj; COOTBETCTBEHHO. 


P 
Ilyerh g>T,— BNOMHE HeNpHBO_UMoe MpescraBsenve rpynnp &; NN; — 
KakoOe-HHOyJib OTIHUHOe OT (0) NOANpocTpaHcTBo, OTBeYaoUlee ZTOMY IIpes- 


I k 
cTaBJieHuto. Torya My; HHBapWaHTHO OTHOCHTebHO oOmepaTopoB T., ce G; . 
| a k 
Tonoxum A,f =T,£ upu 69; . Coorsercrsue c-—>A, ecrb npescTapsenne 
age ; 
Kombya Cj. 
I. Ecau npedcmaeaenue g—>T, epynnet & enoane nenpueodumo, mo co- 


k 
omeemcmeyroujee npedcmasrenue Cc—> A, Koaoya ©; maKksce enoaKe Henpueo- 
Oumo. 


Il. Jlea enhoane nenpusodumox npedcmasaenua g—>Ty, Te epynnel 
@, Ora Komopolx mM)" + (0), gm’ 4 (0) npu GuKCupoeaHNolx Jj, k, aKeuea- 
AeHMHboL MOzda wk MOAKO mMoe2da, KOedA SKeUCANEHMHbI CoomBemcmeyrolue 
npedcmaerenuan pos As Cs Ae Koaoya ©. 

Tlonowkum tenmepp T,=S. Tak kak S?=1, To mm = $F Oa}, rye 
BF = {E:EEM), SE=— 8}, o} aa fb: 6 Em} Ses GY; af , Oj MHBapnaHTHer 
OTHOCHTeNbHO onepatopos Ty, x € Xj u TB) CO}, TQ; CP; apy 
x€X}-. Monaraa Axé= 7.6 npn EER), xE Xi, nonyyum mpeqcrapsenne 
x— A, xonpua X}. Yaurpas, yro S= —1 na BF, umeem: 

Ill. Ecau ucxodnoe npedcmaeaenue g—>T gz 6enoaKe Henpueodumo, mo 
npedcmaeaenue x—> A, Koaoya X it makoce enoAHe HenpueoOumo. 
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Tak Kak Kombuo X} kKomMyTaTHBHO, TO oTcioga SARIOROON, aTO 1H60 
$i = (0), aH60 BF ‘oqHomepHo. Ananorm4yHo mu60 OF = (0), 1460 OF omno- 
MEPHO; CJI@JOBATeJbHO, CIM mj (0), To m0 mt OJHOMepHO, JIHOO 
JIBYMepHo. “ 

Pastepey oryjebHO 3TH crydan. 


1) mv; ognomepuo. IIpegcrapnenue c—> A, Tora OfHOMepHO HM TOTO- 
MYy ear HEKOTOPEIM MY JIbTHIJIMKAaTHBHBIM JIMHeMHbIM PyHKIUHOHAJIOM 


A(c) Ha Ci, a 3HauvT Ha x7 . OTomy wmocweqHemy Oy mM uore OTBeyaeT 
a npeycTraBsenue oo o rpyunp WY. Tak Kak sH60 pF = = (0), mH60 
OF = (0), To A(x) =0 wa X', cneqopatembHo, h(x*) = A(x). Oreona 3a- 
Kyo¥aeM, ITO WH60 m=O, mu60 p = 0; Kpome Toro, mH60 S=1 Ha om? , JIH- 
60 S=—1 Ha me} . Ho torga dyHkuvoHan A(c) AIA JaHHoro adipic 
HHA COBnayaer c (yHKUMOHAIOM A(c) AA OHOrO us MpescraBleHult De a 
Dee De o Dm,o, Tak 4TO, Ha ocHoBaHHH II, JaHHoe MpeycTraBsIeHHe 9KBH- 
BAJICHTHO ORHOMY He 3TUX TIpeyqcTaByienul. 

2) mee ABYMePHO, CAeEROBATEIbHO, zi , OF Qa OM SE B cuuy 
BOJHeE HeMpHBOAMMOCTH PU UE c> A, Oo Ci cymlecT- 
BYIOT (pyHKUHA Yo Me HM BeKTOpbI & € pF PRMEE OF j Rake qTO 
Aye: = , Ayg, = €. Kpome’ toro, us Bie RL Kobua X4 j JIerKO 
cnenyeT, uTO A,xé (Ae, Axes == he) Go AIA xEXH U Axk = (xy) bo, 
A xg =’ (xYo)& qua xE@X?, rye (x) —nexoroppli myJbTMNIMKaTHBHbI 
JMHeHHEIM =(byHKUMOHan B X rah TIpu  3ToM A’ (xo) A’ (XeYo) = XK (41%), 
Pie Nie Xs CR 

Tlonaraa h(x) = A(x’ + x”) = (x) (eyo) gaa x EXE, x” Xe uw 
YUHTHIBAA TOcseqHee COOTHOIWeHHe JIA 4’, NerKO HaXOHM, 4TO A — MyJIb- 


6 © © R 
THIVIMKATHBHBIM JIMHeMHbIM PyHKWMOHaT B X;, CeOBaTeIbHO, ONpeseuaeT 
HekoTopoe mpeyctapsenue Sm,. rpymmp W. W3 Bnomne HempHBoyMMocTH 
mpeycrapseHua c-—>A, u cdopmyu 


S§=—E ua Bh, SE=E na OF (3) 


3aksiouaem, 4TO m=~0, p= 0, TaK YTO MOXKHO cuuTaTh m > 0. 
Kpome toro, u3 dopmya (3) wu onpeyxeteHua dyHKWHOHata A(x) BbITeKaeT, 
k h 
4TO TIpH c = (x, + Yi) 4 S(X_g + Yo), Xt, X2EXi+, Yr, Yo& Xj; MaTpHua one- 
patopa A; B 6a3uce &, & wMeeT BUI 


h (xX — Xe) (Ya + Yo) 
U(Y1 — Ye) A(X + Xe) 
Ho Henocpey{crBeHHoe BbIUMCJIeHHe NOKasbiBaeT, YTO IPH HaexauleM BBIOO- 
pe Oasuca TOT Ke BH HMeeT MaTpHua onepatopa A, AA npeycraBnenua 


Dm,o. Ha ocHopanuu mpefsomwenua Il orcioqa 3aksiouaeM, 4TO jaHHoe 
UpeAcraBJleHHe SKBUBAJICHTHO peycTaBseHHIo Dyn, o. 


Mockogckul (pu3uko-TexnuueckHit Tlocrynuso 
HHCTHTYT 28 VII 1956 


WHMTHPOBAHHAA JIMTEPATYPA 


*M. A. Hafimap x, JAH, 97, Ne 6, 969 (1954). 2H. M. Tenpoaug,A. M, 
Araom, )KOT®, 18, No 8, 703 (1948). 
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Honraangne Akanemun HaykK CCCP 
1957. Tom 112, Ne 4 


MATEMATHKA 
| A. H. TOJIAK | 


OB YCJIOBHAX, HEOBXOAMMbIX WH JOCTATOUHBIX JWI NOIHOH 
ANMPOKCHMATHBHOM PA3PELUMMOCTH YPABHEHHM BECbMA 
OBLIEM MPHPOJbI 


(IIpedcmasaexno axademukom C. JI. Co6oaesvim 10 1X 1956) 


1°. OcHopHaa Hyexn M3BECTHOrO allNpOKCHMaTHBHOrO MeTOa B TeOpHH 
MHTerpaJIbHbIX YyPaBHeHHH, COCTOAMeroO B 3aMeHe JaHHOrO Apa BbIPO*KeH- 
_HBIM, C TOUKM 3peHHA OOWIHX alINPOKCHMaTHBHBIX cCooOpaxkeHHi, OYeBHHO, 
3akslouaeTCAH B Culeqyroulem (*): eCIM JIeBylo H [ipaBylo yacTH ypaBHeHua 
L (y) =f (x) ammpoxcumuposatb onepatopamu Ly (y) Mu COOTBeTCTBeHHO (pyHK- 
UMAM fn(X), TO B HeKOTOPBIX CulyuanX pelleHHs ¢,(x) ypaBHeHult L,(y) = 
=/n(x) PpaBHOMepHO allmpokcumMupylorT pellenua ypaBuenua L (y) =f (x). 
OTO BO BCAKOM CJlygae HMeeT MECTO B CJly¥ae C{MHCTBEHHOFO pelleHHaA ypaB- 
HeHnuaA OpeyrombMa 2-ro poya. 

Ojuako B CJlyyae O€CKOHEYHOrO MHOKECTBA PelICHHH JMHeEHHOTO ypaBHe- 
nua L(y) =f (x) Bosce He cileqyeT, uTo ycnopua L,(y)—>L(y) u fn(x)—> 
—>f (x) qaxe B CIyyae paBHOMepHOH CXOAMMOCTH BJIEKYT BO3MOXKHOCTbh paBHO- 
MePHO alINIpOKCHMHpOBaTb BCe pelieHHaA ypaBHeHHa L(y) =f (x) pewenuamu 
ypasyenua Lp(y)=fa(x) upu n=1,2,... To x*®e oO6cToATembCTBO UMeeT 
MeCcTO H He TOJIbKO B CJlyYae HHTerpaJIbHbIX YypaBHeHHH, HO VU B COOTBET- 
CTBYyIOWleH allMpOKCHMaTHBHOH 3afaye B KOHEYHOMEPHbIX JIMHEHHbIX Mpo- 
CTpaHCcTBax. 

B pa6ore (2) ObluI ycTaHOBJIeH MpH3HaK JOCTaTOUHbIM JIA Toro, YTOOHI 
ycenopua L, (y) +L (y)upu PukKcCHpOBaHHOL Npason yacrn f (x) BuleKJIH ObI 
BO3MO2%KHOCTb PaBHOMePHO alMpOKCHMUpoBaTb BCe pelueHHA ypaBHeHua L (y) = 
=f (x) pemeHuamu ypaBHenui L, (y) = f (x). 

Ecau He (puKCHpoBaTb TipaBylo YacTb H, CJlIe{OBaTeJIbHO, PaCCMaTPHBaTb 
Ooslee eCTECTBEHHYIO AMMPOKCHMAaTHBHYIO 3aauy, TO OKa3bIBAeTCA, 9TO Ke 
ycuIoBHe GyjeT HEOOXOAHMBIM HW AOCTATOUHBIM AVIA TOPO, YTOObI ycoBUe Ly (y) => 
—L(y) upu fna(x)—~f (x) Baeko BO3MOXxXHOCTh PaBHOMepHOH almpoKcu- 
MallMM BCexX pelleHul ypaBHenua L (y)—>f (x) pemieHuamu ypaBnenul Ly (y) > 
= fn (x). 

Ilyetp L(p) u Ly(p) cytb HellpepbiBHble JIMHeHHbIe MH HOPMHPOBaHHbIle 
(T. e. yqoBseTBopstouyue ycroBuio L(0)=0) orodpaxenuA JIMHeMHOrO Mpo- 
erpancrsa R BR’ unu wa R'. Ycuosumcsa oOo3sHayaTb cuMBOJIOM L,z—>L 
paBHOMepHylo CxOAuUMOCTH oTodpamxenni L, kK L B oOmacTu GER. 

Teopema. 1. Jaa mozo «umob6ot ycaosua Lyp—>L npu ecex qn—>q, 200 
gn g€ R', a La—aunetinoie omobpaxenun R nwa R’, BaeKau 603M00KCHOCMD 
annpoKkcumayuu pewenunmu ypaenenuti Ly(p)=Gn(n=1, 2, ...) ecex pewe- 
Auli ypaeHenua L(p)=q, aencaiuux eob6aacmu GER, neobxodumo u Oocma- 
mouHo, wnobbl omobpascenua nocaedoeameaonocmu Ly yOosremeopAAu cAe- 
OywWemy YCACBUIO, 

Kakoéo 601 Hu 6blao e, Hatidemca makoe d(e), OOHOU mo oe Orn ecex Ln, 
4mMO KOAb CKOpO |\q\|<{8, mMO0KHO YKasamb xOMo OOHO pelleHue ypasHeHun 
Ln(p) =9, yOosnemeopsiowee ycaoceuto ||p||<2; uHaue eoeopA, OAA KaHCO02O & 
OonncHo cytuecmeoeamb () maKkoe, 4mo OOpa3s s-oKpecmHocmu HYAA Npu 


ecex omobpaocenusx Ln nokpeleaem 6-oKpecmHocmb HYAA. 
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Jloka3saTeabcTBo. B paborte (*) OblO ycTaHOBJIeHO, YTO 3 yCJOBHA, 
HaJloKeHHOrO Ha cuctemy Ly, B Hyde, ClleyeT B CHJIy JIMHeMHOCTH oToOpa- 
*%KeHHIi Takoe 2%Ke yCsIOBHe B Kamo TouKe pCR, T. e. ANA KawKoro Pp u 
mo6oro ¢ Haliyerca 8(p, ¢) He 3aBucaujee OT Ly, Takoe, YTO OOpas £-OKpecT- 
HOCTH TOUKM p NOKpbiBaeT 6-oKpecTHOCcTh TOUKH Ly (Pp). 

Cuctemy oTo6paxkenuli, yAOBJIeTBOpAIOWMX B KaxKJOH TOUKe pe R Takomy 
YCJIOBHIO, OY JCM Ha3bIBATb CHCTEMOH PAaBHOMeCPHO OTKPbBITHIX oTo6pa- 
*wKeHuU*. To cBoel mormueckoli cTpyKType 9TO NOHATHE, OYEBHAHO, OIM3KO 
K THOHATHIO PpaBHOCTeneHHO HenpepbIBHOH CHCTeMbI (yHKUHH, HO paBHOMep- 
HOCTb HMe€e€T MeCTO JIHIb NO OTHOWeHHIO K OTOOpaxkeHHAM, HO He TO OTHO- 
meHvio K p€R. Cnpapeyausocrh nalieli Teopembl JIerko cyleqyeT u3 Oosee 
OOuleH TeOPeMB!. 

Teopema 2. Ilycmb nocaedosameaonocme HenpepoleHolx omobpancenuu 
fn npocmpancmea R xa R} cxodumca paeHomepxo K omobpaxcenuio f R 6 Ra 
Jan moeo umo6el nocaedosamenbnocmo. f (Yn) NOAKOLX NpOOOpas0e Mo4LeK Yn Ato- 
Gott cxoOstyetica nocaedosameroHocmu Yn€ R’ cxoduaace K f*(y), y=lim Yn, 
HeooxoouMO U Oocmamo4HO, umobol fn OOpas0eaAn Ccucmemy paeKHOMepHO 
omKpolmolx omobpagcenutt. 

Heo6xoyumocrb. IIpegnojaras, uTo fp He OOpasyloT CHCTEMbI paBHO- 
Me€pHO OTKPbITbIX OTOOparKeHHH, HeEMeJJIEHHO HaxOJHMM TakKoe x@R ue, 4TO 
fn (Ue (X)) He NOKpbIBaeT cooTBeTcTByIOWel 6-oKpecTHocTH fp (x). SHauuT, Halt- 
ETCH MOCJIEQOBATebHOCTh Y, — R! Takan, YTO Yn—y =f (x), Yn He IpuHnag- 
nexkut fr(ue(X)), T. € Itf? Yn) f(y). 

Woka3aTeAbcTBO JOCTATOUHOCTH YCNOBHA MO Hee MaJIO OTJIM- 
yaeTCH OT JOKa3aTeJIbCTBa CXOJHOrTO yTBepxKJeHHA Teopembl 2 pa6orsi (?) 
HW MOSTOMY 3/[eCb He MpuBOAHTCSH. 

B cusy cyenaHHoro Bbllue 3amMeyaHHA f, COpasylioT CHCTeMy PaBHOMepHO 
OTKPBITbIX OTOOpaxeHHli HW MOXKHO IIPHMeHHTb Teopemy 2. 

ScHOo, 4YTO yTBeprxyeHHe Teopembl 2 0 CXOJMMOCTH MNOJHbIX Mpoodpa3soB 
9KBUBaJIeHTHO 10 CYILeECTBY BO3MO2XKHOCTH allIIPOKCHMHPOBaTb BCe PelleHHA 
ypaBHeHua L(p) = gq pemenuamu cucTrembl ypaBHeHul L,(p) = qn. 

2°. Jia HeMHeEHHbIX ypaBHeHHli TeopemMa 2, OUeBHAHO, ycTaHaBJIHBaeT 
Takoe IpeyiowKenne. 

Ecam HelMHeHHbIe oTOOpaxKeHua R,p(p) PaBHOMepHO allNpOKCHMHpyIoT 
oroOpaxenue R(p) WH gn—g, TO WA TOrO, YTOObI BCe pellieHHA ypaBHeHHA 
R(p)=4 MW MpuTOM TOJIbKO HX MOXKHO ObINO Obl PacCMaTpHBaTb, Kak Ipe- 
J\€JIbl BC€BO3MOXKHbIX CXOMAULHXCAH NOCMeAOBATeIbHOCTeH {Pn}, THE Pn eCTb 
peweHve ypapnenua R,(p)= dn, HeoOOXo_uMO HM JocTaTouHO, uTOOH! R, (p) 
npecTaBia 1K co6oh cucreMy paBHOMePpHO OTKPBITHIX OTOOpa- 
>KeHHH. 

Oka3bIBaeTCA, YTO JIA TOTO, YTOObI BCe pellieHHA ypaBHeHHs R(p) =G 
MOXHO ObIJIO Obl paCCMaTPHBATH Kak pees! pewenui ypaBuenult R,(p)= Gn, 
He TpeOyx, YTOObI BCe TakHe MpeserbI Obliu Obl pewieHHAMH YypaBHeHUA 
R(p)=4q, Mocratouno norpe6opaTb HepaBHOMepHo cxoyHMOcTH oOTOOpaxKe- 
HHH R,(p). 

ITH cooopaxkeHHsl mpexke BCeroO BbICKaXKeM JIA HENHHEHHBIX HHTerpaJb- 
HbIX YypaBHeHHH. 

Ilycrb HHTerpasbHOe ypaBHeHHe 


2 (x) —\K (x, t, o(t)) dt =F (x) (1) 


ob6saqaetT satpom K (x,t, %),  HeMpepbIBHbIM OTHOCHTebHO COBOK yHHOCTH 
(x, ¢, ¢). Tlocrasum sayayy 06 oTbickaHwu pBcex peleHuii 9Toro ypaBHeHusa 
NOCPeACTBOM CJIefytouleroO aNNpOKCHMaTHBHOrO Mpouecca. 


x 
Whylurn npx onpegesennn cucTeMbl pasHomepHo OTKpbITBIX oToOpaxeHHl Tpe6yer 
PaBHOMePHOCTh OTHOCHTeIBHO p ER. 
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[ycrb. onpegesienbt (pynKunn K, (x,t, %) Takxke HenpeppiBnble oTHocu- 
TEJIbHO COBOKYMHOCTH TlepeMeHHbIX (x, f, ~) H Takue, To K, (x,t, %) npu 
KAK]OH (PHKCMpOBaHHOl (pyHKWMH ¢ (x), HempepdiBHO Ha orpesKe [a, Db], 
CXOJATCA PaBHOMePHO B kBaypate [a, b] kK cpyuKunn K (x, ¢, o(t)) Kom cKOpo 
n—> oo. Kpome Toro, noceqoBaTeIbHOCTh HeMpepbIBHbIX (pPyHKUHit f»(x) cxo- 


AMTCH paBHOMepHO K (pyHKunu f(x). JlonycTuM, 4TO JIA ypaBnenuii 
: 


2 (x) (Kul, Hse) dati Gl, ne looker (2) 


H3BeCTHbI BCe HelpepbIBHbIe peleHus. Tpe6yerca HalirH HeEOOXOHMble H jO- 
CTaTOUHbIE YCJIOBHA JIA TOPO, YTOOb! MPH TaKOM Tiporlecce anmpokcumMalluu 
pce pelleHHA ypaBHeHuaA (1), JexKauMe cpeqn HenpepbiBHEIX (byHKuni, 
MOXKHO OblWIO paCCMaTpHBaTb KaK TIpeebl paBHOMepHO cCXOAAMUXCA 
nocdeqoBaTembHOcTeH {9,(x)} rye Kaxkoe 9%, (xX) ecTh pellenve ypaBHenua 


b 


2 (x) —\Ku(x, t, 9 ()) dt = fa (x). 
a 

Teopema 3. /lycme K (x, t, 9) u Kn (x, t, 9) cymo eeipaokenua, Henpe- 
poleHble OMHOCUMeAbNO CoBoKYNHOCMU NepemeHHolx (x, t, e). ITycmo Oaaree 
Kn(x, t, 9) npu Kascdom GuKkcupoeannom (x) paeKHomepHo cxodamca K 
K (x, t, o(x)) @ Keadpame [a, 6]. Jlaa moeo umo6et amo ycaoeue BAeKAO 603- 
MONCHOCMb NpeOcmasumMb é6Ce HeNpepbieHole pelleHUA YpPAabHeHUA 

: b 


2 (x) —\K (x, t. 2) dt =f) 
a 
6 Bude NpedeA0B PaBHOMePHO CXOOALMUXCA NOCAeEOCBaMeAvHOCMeL, 20e KANHOCEe 
n(x) eCMb NeNpepolenoe peulenue ypaeHeHuA 
b 


On (x) — \ Kn (x, t, o(t)) dt = fn (x), 
2 

a fn(xX)—npouseoabHan NnocaedoeameabHocmb HenpepoleHolx dbyxKyuu (npu 
ycaoeuu, umo OAs KaKO020 nN CYyLMecmeyem xXOMb OOHO HenpepoleHoe pewuleHue 
ypaeHeHnus), HeoOxodUumO uu OocmMamo4HO BbINOAHeHUe CAeOYyrOLYee2d YCAOBUA: 

laa Kaxcdotti Henpepolenoi qbyHKyuu (x) u atoboeo = OonrxKHO HAatimuco 
makoe 6, 3aeucsaijee mMOALKO OM % U &, HO He BaeucsYee OM nN, 4MO OAL 
Kaoc0oeo n u arobott cynKyuu f (x), yooeaemeoparotuett ycaoeuto \|f (x)—F (x)||<4, 
2de F (x) — 3Hauenue onepamopa 

b 


Q (9 (x) = (x) —|Knlx, t, 2 (d)) al 
npu OanHol dynkyuu 2 (x), Halidemca xomo COHO HenpepbleHoe peulenue V(x) 


y paéeHeHu A 
b 


2 (x) —\ Kn (x, t 9(f))dt = F(x), 
a 
yooeremeopsroiee YCABUIO || (x) — F (x) || <e. . 
Jloka3aTeA@bcTBoO. OuepuHo, TO JIA (PHKCHPOBaHHOH (xX) H JO- 
6oro 7 > 0: 


JX 4 pdt —\ Kale t eat) < 


> 


b 
SUIK (6 9 (0) — Kalas b 9 (i) [dt <a, 
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HayuHad Cc HeKoToporo n(7), Mpa Bcex x u ¢. SHaguT, onepaToppl ©, == 


=o(x)— \Kn(x, t, o(t))dt cxoqatca K onepatopy 
5 AS 


a8ec—”00 


2(2 (x) =9(x) — | K (x, t, 9 (d)) dt 


Ha mpoctpauctse C. 
CnpaBeqMBocTbh Hallieli TeOpeMbl JIerKO BbITeKaeT M3 TaKOFO yTBEPKeHHA, 


ABJIAIOULCPOCA HeCYILeCTBEHHbIM OOOOMEHHEM TeOpeMb! 2. 

Teopema 4. ITycme nocaedosamercxocmb HenpepoleHelx omobpancenuu 
fn npocmpancmea R na R’ cxodumca (eo06twe eoeopxz HepaeHomepHo) K omoObpa- 
aceHuio f Re6R’ uU Ynys Yn, YER’. 

Jan mozo umo6ot ece mouxku f(y) mono Oolao paccmampueameo 
KaK npedenot nocaecdosameaonocmeti {Xn}, 20e Karcd0e Xp, npunadrencum 
fr’ (Yn), HeoOxodumo u Oocmamo4no, umobel fn OOpas0eoleaau CucmemYy paGHo- 


MepHO OMKpolmMolx omobpascenutt. 
Tloka3aTeIbCTBO THOUTH He OTIMYAETCA OT JOKAa3aTeJIbCTBAa COOTBETCTBYIO- 


ulero yTBepXKJeHHA B Teopeme 2 HM MOSTOMY 3/eCb He MpPHBOUTCA. 


Ilocrynuao 
7 1X 1955 
UMTHPOBAHHAS JIATEPATYPA 


tJ B. Kautroposuys, B. MW. Kp ao0B, IIpHOnnxenubie MeTombl BbICWIerO aHa- 
mu3a, M.—JI., 1952. * A. W. Ilomax, Ycn. marem. nayx, 10, 2 (64) (1955). %G. T. 
Whylurn, Ann. Soc. Polon. Math., 21 (1948). 
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Mornay Akagemun nayrk CCCP 
1957. ‘Tom 112, N 4 


MATEMATHKA 
M. K. MOTATIOB » 


TEOPEMbi BJIOKEHHS JIA AHAJIMTHYECKHX ®YHKIMM 
MHOrHX NEPEMEHHbIX 


(ITpedcmaeaexo axademuxom A. H. Koamoeoposoim 22 1X 1956) 


TeopeMbI BJIOXKeHUA [JIA BEU[CCTBEHHBIX AHaJIMTHYeCKHX (PyHKUMH B  Be- 
MecTBeHHOH OOacTH yaeTCH OKa3aTb, MOJb3yHcb JIBYMA TeOopeMamu 
C. M. Huxoupckoro, (opMyHpoBKH KOTOPbIX MIPHBOJATCA HWKe. 

ByjemM ropoput, uTo 2<-nepHoquyeckas HO KaxKJOMy apryMeHTy BellLecTBeH- 
Han (byHkKuwaA f (%,...,X%n) UpWwayexuT Ksaccy B&W HCY +(M), ecJIH 
f (%1,---,Xe+ iYp,..-,Xn) aAHANMTHUHA NO x, + iy, BMOMoce — oy < Yp< Oy 
TIpH JNOObIX (UKCHPOBaHHbIX BeULECTBCHHbIX 3HAYeCHHAX OCTAJIbHbIX TMepe- 
MCHHBIX X1,...,Xpr—1, Xk+1,-++,%n HW CCM TPH 9TOM CyllecTByeT mpesen 


HY Ce on bi lem Ying on oh Mg Oe Nes HIM dy, = PX, 
Yp> £5R 


TaKOH, UTO PYHKUMA Op (Xj,...,Xn) NO MepeMeHHOH xX, IpuHaqexKUT KJac- 
cy HS), *(M). (Onpefesienue sToro Kslacca cM. (1) HM (?).) 
Ecau 


NC ec ae EoD EATON eee ne ae mene oe Monee ols ear TENE 


TO OyqeM TOBOpHTD, TO f (x1,..-., Xn) € Beta * (M). OOosHauuM yepes 
Pv, | (Xia 09 Xn) Ls HawJlyumee UpuOsmxeHHe B MeTpHKe Li, yHK- 
wun f pH MOMOMLM TpHroHOMeTpHyeCKHX NOMMHOMOB T),...y,(X%1,.-+ Xn) MO- 
DANKA, Vy, «-.- > Yn, COOTBCTCIBCHHO, MO 445) -r1,4n3) Uepes Ey fis o603HauHM 
Hanslyuliee pHOM2xKeHHe B MeTpHKe Li, 39TOH %Ke *PyHkuuU f TPHrOHOMeTpH- 
YeCKHMH NOMHOMaMH Ty, (X1,.--,%n) MOPAAKa vp TOMbKO MO OMHOH mTepe- 


MCHHOH Xp. 

Yuomsanytbie Bbiue Teopemsr C. M. HukospcKkoro NpHMeHHTeIbHO K (PyHK- 
IMAM MHOPHX TepeMeHHbIX MOryT ObITh ci*hOpMyJIMpOBaHbl CJIeqyIOuuM OOpa- 
30M: 


I. Ecau fi (x) -.+,%n) BOO He (M), mo 60 ecakom cayuae Onan r<l/p 
CM 
Ey, xpl (%1,--- Pes) OS yieneh 
TEC Atay (Ky, 2 055 Maye EL . u ebvlnoAHAemcA Nnpedwecmeyrouee Hepacen- 


cmeo, mo npu r>1/p u 8, >0 
8p) py(r) 
MG, Penny Ob TEMG)! 
Jloka3aTeJIbCTBa TeOpeM BJIOKCHHA ONMpaloTcH Ha CJeYIOuLylo JIEMMY: 


Jlemma. Jlua aw6ot dyxkyuu f (x1,.-., Xn) € ii u 2wooeo p U3 uNMep- 
gana 1<p<(0© cnpaeedaueo Hepaserncmeo 


EN a en) DES Coe Sn) Le, 


k=1 
20e C= C(p, n) — NOCMOAHHAA, 3aeUcAUWjaA MOALKO OM Pp U N. 


Teopema 1. Hycmp 1<m<n, 1 i, Pal ; 6 ie =— Ut) 
— m/p’) > 1/p; moeda, ecau dynxyun f (%,.-.,%n)E BO “Hp * (M), mo 
OHA NO NepeMeHHOIM X1,...,Xm Npu AMOOolx uKkcupoeanno1x kmnis + « e 

a p) 

6yOem npunadasencamo ee B™ °m) 7 * (Mj). ‘ 

TLoka3aTeambcrTBo. Iycrb 2°/o,< vy, = [2°/6, + 1] <2 /o,+1 Hw NycTS 
qanee Ty, = T; — TPpHrOHOMeTPHYeCKHH MOJMHOM NOpaAKa y,---,%n, HAaH- 
JYUUHH ia f B MeTpHke L,; Tora Ha OCHOBaHHH JIeMMbI H TepBoli WH- 
THpOBaHHOH Teopempt C. M. HukompcKoro MO*KHO HallHcaTb: 


‘ n : n Wi Chee 
Ni Le IIL, = Bye <C 2 Enh S GC, 2 ar So? Cae 


Orcioja csleqyeT, ¥TO f MOXKHO MpejcTaBuTb B Bue CXOMAWerOCA K HeH B 
empicae LY) paya 


fan Teds), (Tan Ted idee 
S==] s=0 


Dae Ss a 


rye |i Qs lus <C; : 
Bocnomb30BaBlIHCb XOPOIO H3BeCTHBIM ee M. Huxoanpcexoro (7) 


m , Ilp—1)p’ n | 
‘ o Hd 
| Qs | ve) — ae (II YR (I n) | Qs | i 
e fuel m+1 
now yuHM 


| Q, lls) re Ce ae Ul oe < oe mae we 


Tlonp3yscb NOCJIEVHAM He€paBeHCTBOM, HMCeM 


oO 
: (C2) y1 5 —SP 95 —PL ob. 
ly Los D Qi a rab ake é Ee OYJ e ~ 
s=1 p. 
Si 
Tak Kak a Qs; eCTb TPHTOHOMeTpHYeCKHH MONHHOM TOpsyKa vy, = 


=r, 


se [27> 78), ia 1] no nepemenupim x,, R=1,...,m, TO 
| 
| m Se —ep —vp dp —6 
Evy enh! ii, <Ey,... *ml Lun) Ss S | hae Pa Qs i") < < Cee <2 S Ce ‘ "Ya 
a 
s=0 
Hrak, quan mo6Ooro x,, R=1,...,m, HMeeM 


ee 
Evpxyl pm <G,e De Ry) ; 


OTKYJla, Ha OCHOBaHHH BTOPOH WATHPOBaHHOH Teopempl C. M. Hukosmpexoro, 
clenyer, TO 


4(3 
fe BY!) HG> (My) 
Aa moooro x,, 2 =1,..., m, owe Pe BE Fm) 7) (M,). Teopema jo- 
pr | 
Ka3aha. | 
Teopema 2. Iycme nexomopan dyxHKyun D(%1,..-;%m) om m nepam 
MeHHbLX npunadaeocum BS: ®m) FS) (Mi M), pS d/prd<p<oo. 
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To2da, Kakoéol Obl HU OolAU nNOoAOHCUMEABHOLE WUCAA Omti +++» On, MOMCHO no- 


eMpoumb GynKyuro f (X4,...,Xn) OM nN nepemennHolx, obnadarouyio ceoticm- 
3MU: 

1) FEBS) HY (My), ede r =p + (n—m)/p, ‘ 

yf Aig. tm 0). <2, 0) = 0 OED ee: 

Aoxasatenyerso, Ilycrh.2°/8, < vis [2°/d, + d]i< 2°/3, 4-1, si 
=1,2,... MHycrp qganee Ty... = Ts — TPHrOHOMeTPHYeCKHH MOJIMHOM M0- 
PANKA Yj,...,%m MO MepeMeHHBIM X,,...,Xm, HavayauMit Ana ) B MeTpHKe 
LS. Torna rs 
| in 5 

e—Tsi << CM > poten S CxM2- Me™, 
h=1 


Orcioga culeqyeT, YTO') MOAKHO TpeACTABUTb BBUe cxo_muercca K Heli B 
empicnie LY) pana 


este 1), OSes gs Fea, So 1 2,3 
nee lis < CM2-"eF WOol < Ci (ALL et), 


BgpeyeM B pacCMOTpeHHe TpHroHOMeTpHyecKHe ToOWHHOMBI Py(x) nopsqKa 
¥ CO CJIEAYIOMLMMH CBOHCTBaMH 


7 


PO) = 1, YP, ||P) fi) 


te 


A 
yllP * 


ee A — KOHCTAHTa, He 3dBHCHILaAH OT Y. B KauvecTBe TaKHX MTOJIHMHOMOB MOXK- 
HO B3ATb 
sin (v + 1/5) x 


Py (x) = 2(v + 1/2) sin x/2 * 
OnpeyenuM cbyHKuHio f (x1,...,%n) UpH Momomu psya 
f= >) Qs if! Py (i) = Re 
s=0 k=m-+1 s=0 
Torya 
Rei 1G. Tl APs e< 
5, 2 k=m-+1 
EC Mie fa oe CMO eo 
oTKY a 
fie ss Rel < DY | RelIP<CM Dy 2 ew CMI Me™. 
S=u 
Thal 
Tak Kak R; eCTb TPHTOHOMeTpHYeCKHH NOJHHOM TOpaAyqKa YR = 
s=0 
mo’ 7/3, -+ I] no x, k= 1,..., 2, TO 


Vee = Ce = r YROR 
Fete jr-> Rei <C,M2-*e™ <CyM/vie"®*. 


3 MAH, 1. 112, Ne 4 5933 


8 r 
Ha ocnopanun Teopem C. M. Huxkompexoro orciofa uMeem 7 & Bo” HS) (My) 
Aula mo6oro x,,k=1,...,n, a 9TO O3HayaeT, 4TO 


“Xho ey AVE De Cae 
\ 

BeseycTBHe CBOlCTBa MOIMHOMOB P, (x) 

f (iyi. a oy Hyp Oe FO) = OG eae 
M TeopeMa lOKa3aHa. 

Sta 3aMeTKa BOSHHKJIa B pe3sysIbTaTe yuaCcTHA aBTOpa B CeMHHape To 
TeEOPHH HanJyuWHX NpHOM2KeHUH NO pyKoBoycTBom C. M. HukoupcKoro, 
KOTOPbIH Ha OJHOM H3 3aceqaHHi CeMHHapa COOOMIMJI NOCTaHOBKy 3ajjayH, 
peweHHoi B 3amerKe. ABTOP Tloub3yeTCA CyYaeM BbICKA3ATb O/larOapHOCTb 
mpop. C. M. Hukxompcexomy 3a KpHTHYeCKHe 3aMeYaHHA HM WeHHbIe COBETHI IPH 
COCTaBJICHHH 3aMeTKH. 


VBanosckHh rocyapcTBeHHbIi Tlocrynu10 
neqarorMyeckuli WHCTHTYT 13 IX 1956 


WHMTHPOBAHHAA JIMTEPATYPA 


1c. M) Huxoapexuu, Tp. Marew. wucr., 38, 279 (1991). *C. Mo iia 
KomubckuH, JAH, 76, Ne 6 (1951). 
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Lokaayo Akaygemun nayr CCCP 
1957. Tom 112, Ne 4 


MEXAHHKA 
K. Tl. CTAHIOKOBHY 
HEKOTOPbIE HEYCTAHOBMBIUMECS NIIOCKHE 
MW MIPOCTPAHCTBEHHbIE TEYEHHS FA3A 
(ITpedcmasaexo axademuxom H. H. Boezoao6oee1.m 12 1X 1956) 


Mot OyeM pacCMaTpHBaTb HEKOTOPbIe THMbI MOCKUX HM MpOcTpaHCTBeHHBIX 
H€yCTaHOBHBIIMXCA H39HTPOMMYeECKHX TeyeHHH Yra3a. CHayana paccmoTpum 
WwiockHe TeyeHHA rasa. 

OcHoBHBIe ea re THX aa HMeIOT BHI: 


0 

or as + 85, Hy a 2ine 9, 

ov Olne 

5 t+ Uae tos ue a (1) 


Olne Boe 52102. 
ot — ae nf TS 


(o603HaueHHA OOBIUHBIe). 


PaccMaTpHBad MOTeHIWMaJIbHbIe TeYeHHA, Kora 
dg dg 
race, 8 (2) 
WM MCXO{A M3 MepBbIX JByYX ypaBHeHHH cucTembI (1), mpHyemM kK ypaBHeHHIO 


Bepry.1H 


0p , q? Som 
cia oe as | (3) 
rye g= Vu + v2, i= \? =| ced inp. 


Orcioya serkKO onpeyemuTb p= p(¢), TO MaCT BOSMOXKHOCTH Tpeycra- 

BUTb ae ane rie (1) B Buge: 
oe 4 FV 4 yo (4 | othe (4) 
7 dy \dt 2 , d 
) 

rye B cayyae 3aKOHa p= i c= (k— 1)i = — (R—1) (3 ++ 5). 
Oyuako ucKaTb pelleHHe 9TOTO ypaBHeHusA OectovesHo. 

PaccMorpuM KJIacC aBTOMOJ@JIbHbIX JBWXKeHHM, Moarad 

x ‘ y 

Tloqo6uble TeYeHUA MOryT BCTPeTHThCA B Pa3sMMYHBIX 3aqayax MCTeYeHHA Tasa 
WIM TIpH OOTeKAHMM HeKOTOpbIX NoBepxHocteli. IIpH 9TOM ypaBHeHHA CHCTEMbI 
(1) npHHuMaioT BHI: 


 (u—z) + coe z,) +02 S22 = 0, 
% (u— 2) + ay pelle = 0, (6) 
2108 y — 2) 4 22 = ea) +H 4 m0, 
Tlonaran y=: ty, 3ammmem (3) B Buse: 
Y typ 4 i= 0 nm By 4+ Suet et. (7) 


3* 095 


YcOBMA HOTeHUHa Ie HOCTH TeyeHua (2) IpHMyT Buy 


oy areas 6) 
Tlostomy (7) MOXXHO‘TIMCaTb B Buse 
uz, + 0% =o+E +i. (9) 
Tlocnequee ypapHenve cucTembI (6) HaluMilem B Bue 
o ua) + (Oa) +8 (EF +5-)=0 (10) 


HJIM, MOCKOJIbKy 
di = d (uz, + 022) — (dv + udu + vdv) 
WM IpHHHMasx BO BHuMaHHe (8), NoyaHM 
= du (z, — u) + du (2, — 2). (1g 
IIpeqcrapum Tenepb (10) B Buze: 
M4 [(u—a)? 08] + (% + FE) (u — 4) (0 — 2a) + (0 — 22)?" — C7] =0 (12) 


roe etl 
(npx 39TOM HaflO MMeCTb B BHAY, YF = 2° 


O6paTuM Tellepb 3aBHCHMBIe ui whe svaustae TI€peMeHHble, a HMCHHO, Oy- 
QM CUUTATb, YTO 21,2, CYTb (yHKUHH u,v; Torga (12) mpuMer BHI: 


2 (4 — 2,)*— 0] —(%2 +) (w— 2) (0— a) +H (0 — 29)" — 8] =0.(13) 


Ou 
YcNOBUA NOTeHWHasbHOcTH (8) 3aNMllyTca B Buse 
oy oy 
Sg? 2a (14) 


roe p= b(u, v). 
2 
YpapHenne (10) renepb neperyet B di = db a oTKyya 
, q? 
i+; = %. (15) 

Takum o6pas3om, (13) cBeyeTca K ypaBHeHHt10 
aT ay 2 2] 9 oy a a7 ayy? 2 
a (°— 30) — ©] 2 auae (4 — au) (2 — 50) + ace — ga) — 2°] = 218) 
MIpHueM Ja 3akoHa p = Ap* 

2 
ct =(k—1)[o—$]. 

Mb! Mp K KBasHMHeEHHOMy ypaBHeHHIO BTOporo MopsyKa OTHOCHTeJIb- 
HO dyHkuun . Hannuiem ypaBHeHHa xXapakTepucTHK B MOCcKOCTH u, JY 
(B MuocKocTH rogorpada) Quis WaHHoro ypaBHeHuaA: 

dv __ —(u—2%)(0—%) + eV (u—2)? + (0 — 2%)? 
dit (uv — 2g)? —c? 
IIpa c= 0 xapakrTepucTukKu NepexoqaT B ypaBHeHue TpaeKTOpHN WIM, WIA 
€peMCHHbIX 2, 22, —B JMHHM TOKa; ypaBHeHHe STHX JIMHMM B MocKocTu (u,v) 
dg u— zy 


(17) 


du gp — 3 (18) 
2 
ITO ypaBHenve serKO NomyauTp u3 (II), nomaraa B Hem i=O, di =O. 
O6ujee ypaBHeHue TpaeKTopuli pn BU 
_ ax _ dy 
of = =: ~ (19) 


B paccmaTpHBaemoM curyyae (5) 
dt = ‘21 at +- tdz, __ 2a -- tdzg 
u 7) ‘ 
096 


oTKya Cleqyer, 4TO 


dz ni d2y 
keer: s='d Int: 
Y paBHenue 
dz, ss dz bd (20) 
U2; (vz 


“MM ABJIACTCA YpaBHeHHeM JIMHHH TOKa B MIOCKOCTH (2,2) (9TO ypaBHeHue 
He TOXKJeCTBEHHO ypaBHeHnio (18)). 

Haxonwyenne o6mero pemienun (16) HeBosmoxHO, XOTH 9TO ypaBHeHue 
mipouje ypaBHenna (4). [lombiraemcs nalitH wakoe-M60 yacrHoe peulenue 
OCHOBHOH CHCTEMbI ypaBHeHHH Jd ABTOMOJeJIbHbIX JBH2KeHHI. 

PaccmoTpHM fpexkye BCero MpocTpaHcTBeHHbIe ABTOMOJe/IbHBIe TeueHHA 
Ta3a, a 3aT€M, KaK YaCTHbIM Calyya, — nockue. Hyctb u,v,u,c 3aBHCAT OT 


om y Z 
A el OAS Vang ht AP a (21) 
Torya B H€3SaBHCHMBIX TICPCMCHHBIX 21, Z.,C IIPHAeCM K YpaBHeHHAM: 


“ 


Ou OZ, OU Oz, Ou — a) Se 
(u—a) |e eee | tea) + e—a) [ee Ge 0 


Ov Oz, OU Oz, dv dv Oz; =| 
p21) ip de — de ae | a Oisse tall aee aa We — 2s) Ea dz, d2g0¢ | T 


dine 
2 
=- c tae me 0, 
O0wWO02, OW Oz Ow [dz dw a a | a 99 
(u — 21) [a dc sO =| cs) “OC + (w — 25) ee Oz, © 025 0€ (22) 
2 Aine dz, __ 
<~ de? 02, =’ 


oe Hs) ae ak: fOr) a) 5 os 
dc [du Oz Ou OZ dv OZ. OW 025 | af) 
wR ee Ee Ge - + Gc O21 Feel ds O25 wh 02,06 | 


Ilyctpb u=u(c), v=v(c), w=w(c); Nomaran, To 


Za = Zif1 (C) + 2sfs (Cc) + fe (C); (23) 


lipuyeM K CHcTeMe ypaBHeHHi: 


r+ peiteno, r—ofiteno, r+ pete 


at = 0, (22) 


du dv do 
WEA ia od eee a 


rye F = uf, + wf, + f2—v. NMocae necnoxknpix npeoOpasopaHuli Jerko NPHUTH 
K ypaBHeHHAM: 


ee ee | (25) 
Visieenr 
ay aa a aT (26) 
Vitht+h 
his EA (27) 
Vint , 
fo =0—(ufi + ofs) beVI+ fi +f (28) 


597 


Vis ypapHennit (25), (26), (27) MoxHO NOJIyYYHTh COOTHOLEHHE 
(du)? + (dv)? + (dw)? = (cdlnp)?, (29) 
KOTOPOe ABJIACTCA .COOTHOWICHHEM BYOJIb XAPpaKTePHCTHK M B AaHHOM CJyyae 
BbITOMHAeCTCA BO BCeli.OOacTH HalijjeHHOrO pelleHHA; 9TO PelIeCHHe MOXKHO 


Ha3BaTb OCOOBIM. . 
Virak, Mbl pHs K pelleHwio C JBYMA MpOHSBOJbHBIMH yHKUMAMH 
fi(c), fs(c), 3aqaBaad Ha JByX KaKMX-M00 MOBepXHOCTAX 


Zy = 25 (2,2), U=U(c), V=V(c), W=W(c). (30) 
MoxHo onpeyenuTp 3TH dpyHkunu. Ecau f,==0, To 
y = Xfi (c) + 2fs (C), (31) 


WM MbI IpHyemM K oOoOujeHHOMy pelleHHio Bysemana JIA cTralMowapHoro o6Te- 
KaHuA JIMHeliuaTbIX WJIM KOHMYeCKHX MOBepXHOcTeH. CyleqOBaTeJIbHO, HeCTa- 


IMOHapHble TeyeHHA pH fz==0 He CyMecTBYIOT. 
Ecau paccMaTpHBatb Mvl0cKue TeYeHHA, TO HEOOXOAHMO MOMOKUTH fs (c)==0; 


Tora 


fe =o — af, BoV i LF. (32) 
SayaBpad Ha KakOH-1H6O0 JIMHHU 
Z_ = 29 (2;), U=u(c), v=v(c), (33) 
MbI JIErKO ONpeeUM TpousBoNbHy!0 PyHKILHtO 
i(c= (21 — u) 4a—y)+cV @—w?+@—y—e. (34) 
(zy — u)? —c? 
PaccMoTpuM BaxKHbIM YacTHbIM culyyaH, Korya 
Z,—u+tc=0; (35) 
Tora 
2g—v=tef: toV 147i, (36) 
oTKya 
= ct (2 ie v)? Pio 
AOS (37) 
Zee [c® — (2, — 02)] (a1 =e) ee [c? + (Z — v)?] (38) 
2¢ (23 — v) 
Flanee, onpeyeniem pu ycoBuAX C=Q,; U=Q,; U=Qsz 
c? — (z —v)? —— {2c (@,—2) 
Se SS d l —— Ss ——_——. ss 
u se ye ip, ~ 2 + | ed inp (39) 


Ypapuenua (38) u (39) qaior peeve yka3aHHoro uacTHorO cmyyas. 

Ecam f2==0, To Mbl mpujlem kK o606nleHHOMy pemmenuio [Ipanytaa — Maii- 
epa Aid OOTeKaHHA Kakoro-M60 MpopbusaA uM yrua cTalMOHapHbIM NOTOKOM 
raza (1). CaeqopaTembHo, HecTayMonapHbie Teyenusa pu f2==0 He cymrecr- 
BYIOT. 

MoxHo slerko HalirH OOOOU,eHHA YKa3aHHbIX pewlenuii (IpocTpaHcTBeHHBIX 
WM MJIOCKMX), CCIM IpHHATb, TO 

Us £91, Die 1S oe ee Pee ree lee (40) 


rye &,%, 9,0 3aBHCAT OT 21, 2), 23, HABACMbIX (21). 
Yka3aHHble pelieHuA MOryT HMeTb TIPHJIOXKeHHe, B YaCTHOCTH, Mp u3sy- 
Y€HHH Mpowecca passieta MpOAyKTOB eTOHALMH (PUrypHbIX 3apsAjOB. 


Ilocrymuno 
5 IX 1956 
WUMTHPOBAHHAS JIATEPATYPA 


JI. Jlaugay,E. Jiupmuu, Mexanuxa cnnomnprx cpen, § 107, 1953. 
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Joxnage Akagemun nayr CCCP 
1957. Tom 112, Ni 4 


THIUPOMEXAHHKA 
r. B. PHJIb w A. Jl. MbILUKHC 


ACHMNTOTHYECKOE MOBEXEHHE PEWIEHHM OHO 
HEJIAHEMHOM KPAEBOHM 3AJAUH TEOPHM NOFPAHHYHOrO COA 


(IIpedcmasnexo_axademukom JI. H. Cedoseim 9 XI 1956) 


B TreopHu NorpaHHyHoro COA XOponIO HBBeCTHa CJleqyloulan KpaeBas 
 3ajjaua: 


y" (t) + 2y (t)y” (t) + 28 (k?—[y' (t)P) =0 (O<t<oo), (1) 
y()=y'(0)=0, y(o)=k (BS, k>0). 
Sra 3ayasia paccMaTpHBasiacb pAOM aBropos (cm. (1), cCCbINKH Ha crp. 
80, 83, 113, 118, 129; cm. Taxxe Oonee no3sqHHe pa6oTHI (2°5)). 
Llemb sTOH 3aMeTKH — uCCyIeOBaTb aCHMMTOTHYeCKOe MoBeseHHe Mp 
{oo pelleHHA KpaeBol 3ayaun (1). 
IlpeqcraBsaeT HHTepec MOJyYHTb MeTOR HCCMe_OBaHHA acuMMTOTHYeCKOrO 
MOBeCHUA PeLWIEHHH Oovlee WIMpOKOrO KJlacca KpaeBbIX 3ajay, BKsMOUAroULero (1) 
Kak WaCTHBIM Clydai. 


Ilyctp y(t) (Q0<t< ow) mpegcTaBsser coOoh pelieHve kpaeBoli 3aqayn (1). 
JlemMa 1 


~ 


y'(t)<k (O<t<ov). 


JoKxasatTembcrTso. Ilycth yrBepxyeHHe HEBepHO H t — MepBbIli KOpeHb 
ypaBuenua y’(t)=k. Tax kak y’(t)<ck (O<t<1t), To y’(t)>0. Ecan 
6p0 Obr y”(t) = 0, TO, 10 TeopemMe O efHHCTBEHHOCTH pelleHHa mucdepeu- 
I[MaJIbHOrO ypaBHeHua C 3ajjaHHbIMu Hava JIbHbIMH yCJIOBHAMH, 
y (t)=y(t) + (¢—1)k, T. e. y’(0) =k, GTO HeBO3MOKHO. SuHayuT, y” (ct) > 0, 
T. e. y’ (t) Bo3pactaeT B TouKe t. Ho y’(co) =&, u noromy y’(t) npHuumaer 
B HeKOTOPOH TouKe ¢, >t HaHOobuIee Ha HHTepBasie [t, co) 3HayeHHe. 
B rouxe t, umeem y” = 0, y” <0; Hoy’ (t,) >, oTkyga y” (t,) = — 28 (A? — 
— [y’ (t,)]?) >0, ecmm B>0O. Ecnu we B=O0, To, kak wu Bene, y(t)= 
= y(t) +(f—t) y' (ty), 7. &. y’ (0) =y' (ty) >0. 

IlomyyeHHoe BO BCex CJlyduaAX TIpoOTHBOpeyve OKa3bIBaeT semMy 1. 

IIpeoGpasyem kpaesyio 3ayayy (1) K Buy, Oomee yqOoOHOMy JA JaJb- 
Hefmero paccmoTpenua. Ilycth ft) >O0O—MocmeqHHi KOpeHb ypaBHeHHA 
y’ (t) =0. Torga upu t>t) dyuHKuna y(t) Bospactaer, M moTOMy t, a 3HauuT 
u y’(t), aBasetca tbyHkuMeH y. CyelaB 3aMeHy HCKOMOH (byHKUHuH 


v=k?—[y’ (t)P2P=v(y) (Yo=y(t)<y¥<), 
TOJIyYUHM KpaeBylo 3ayary 


k? —v(y) 0" (y) + 2yo’ (y) — 480 (y) =9  (Yo< y <0), (2) 
V(Yo) =, v(oo)=0, O<u(y)<kR (YC y¥< ow). 
JlemMa 2. 


v(yy<0 (Y<y< ow). 


Tloxa3atTeabcrBo. B KopHax ypaBHenua v’ (y) = 0 


oy) = == >0 (npn B>0), 
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T. €, BC€ CTAMOHAPHbIe TOYKU UV AOJIKHBI 6bITb MMHHMyMaMH U(y), 4TO He- 
BO3MOXKHO; B clyyae xe B =O pH vo’ (y,) =O (Yi > Yo) SyaeT v (y) =0(y), 
YTO TakK2Ke HeEBO3MOXKHO. Jlemma 2 WOKa3aHa. 
JlemMa 3. @yakyua vo" (y) umeem npu Yy > Yo He 6onee OOHOZO HYAA. 
TlokasareaperTBo. M3 coornomenui (2) acHO, YTO MpH Y > Yo Mpo- 
H3BOqHaA VU” (y) CylecTByeT U 


Veo" — vo! + yo" +21 298) o! = 0. (3) 


SuaguT, ecu B=£1/,, TO B TOUKaX, rye Vv" (y) = 0, 


m ~ 2(2B.—~ 1)? 
(28 — 1) 0" =e o' <0 


(110 meme 2), T. e. VU” HMeeT OJMH M TOT %Ke 3HaK. Orciofja HM culIeqyeT Halle 
yTBepKeHHe. 

Ilycrb Ttenepp B =2/,. Torga, ecm v” (y;)=0 (Y1 > Yo), TO 10 Teopeme 
© @HHCTBEHHOCTH pelleHHA, MpWMeHeHHOM K ypaBHeHHlO0 (3), 


v(y)=0(y1) + (y—y) 0 (Ys) (Yo y< oe). 


Tak Kak v(oo) = 0, nomyuum v’ (y,) = 0, uTo mpoTuBopeunT lemme 2. JIemma 3 
qokasaHa. 
CnueyqcTBue. 


0! 2) a 


co 
STO COOTHOIMeHHe, B CHJIy CXOJMMOCTH HMHTerpasa \v (y) dy, cpa3y BbiTe- 


KaeT H3 JIEMMBI 3. 
JlemMa 4. 


vo” (co) =0. 


Joka3zsatTeabcetTsBo. Tak kak v’ (y)<00 (y<.y<. ow), v’ (oo) = 04 Ana 
HekoToporo y* > Yo (byHKkuuA v"(y) (y>y") He uMeeT KOpHeH, TO Vv” (y) >0 
(y>y'). Tlocratouno ,OoKa3aTb, YTO MHOXKECTBO BCeX Hye PyHKUHU Vv” (y) 
orpaHMyeno cBepxy. [Ilyctb 9TO He Tak; Tora B. TOUKAaX, rye v” (y) =O, 
B pe3yJIbTaTe QudpepeHuMpoBaHuA NOJyYHM 


7 ees ” : vy’ ” — 
VE=0W =o [>to 2+ o” +4 (8 1]. (4) 


Ecum B>1, TO B 9THX TOUKaX pH y>y* OygeT vv (y)>O0, orkyga 


Jerko cleqyer mpoTuBopeune. 
Ecmu xe O<B<1 uv" (y) 0 (y He cTpemuTca K oo), BbISepem dHCIO 


¢€(0, min {8 (1 — 8), linet (y)|}) “ o6o3HayHM Ha Mosryocu [y*, oo) uepes 


F 3aMKHyToe MHO>KeCTBO TONER, B KOTOpHIX v"(y)>e, a yepes E— 


ero jomomHeHHe. Tak kak Co (y) dy<cco, TO mHoxecTBO E (kak u F) 


HeorpaHuyeno. Bosbmem s060H M3 HHTepBaJIOB, U3 KOTOpHIxX cocrout E. Ha Kou- 
wax ero v"(y)=«, a BHYTpH v”(y)<(s. 3HauNT, Ha 9TOM HHTepBase B He- 
KOTOpOH TOuKe 4 JOcTHraeTcA MHHUMyM UV” (y). Bo3sbMeM mocjeqOBaTebHOCTb 


TOUeK %,, QA KOTOpo limy, = oo; Np JocTaTOuHO SoubUIOM i B TOUKAaX 4; 
y> oo 


ih 4 


IV mae Roo. ave = 0" <5 -+0(1)<4(1—8), 


Hous (4) nomyuHM, 4TO Mek Ho 9To MpoTHBOpeyHT TOMy, 4TO B TOU- 
KaxX %, MOCTHraeTcH MHHMMyM v"(y). JIemMa 4 yoKa3ana. 
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- = 


CneacrBue. 
lim yo’ (y) = 0. 


See) 


ITO COOTHOMeHHE cpa3y BbITeKaeT 13 ypaBHeHua (2) H_KpaeBbix ycuoBnil. 
JlemMma 5. Ecau 8 >0, mo ‘ 


limes ee 
er) ; 
JLokasaTrembcerTsBo. Ilycrb yo’u =z. Torgac nomompio (2) nowyuum 
eee SN) Ph eshen, 2. 
kg cae ted pt gor ee ° 


Ec mp HeKoTOpoM y> yy GOyxzer 2’(y) =0, To Ana 9TOrO y 


2 ape" 2 1 _2(k#—v) + yo! ey 


2 (k2 — vila ., yr +‘. (k2 —v)"2 2 iE 


B cuuy cneqcTBua semmbr 4 H Toro, urTo z<0(y> yp), pu ocTaTOUHO. 
OOJIbIUMX Y B CTalHOHAPHBIX TOUKAaX z(y) OyyeT 2” (y) >O. Orcioga clleqyer, 
4TO Z(y), HauHHad C HeEKOTOpOrO Y, ABAAeTCA MOHOTOHHOM cbyHKuHell. 

JlonycruM, 4T0 2(x )=c>>—oo (c<0). Hs coornouienns (5) mony 2’(90) = 
= 0O, 4TO HEBO3MOXKHO. SHAUHT, Z(cO) = — oo, YTO H TpeOOBaNOch JOKasaTb. 

Teopema. Pewenue xpaesott sadauu (1) wu eeo nepeaa u emopan npo- 
useodnole umerom npu t—>co caedymuee acumnmomuueckoe npedcmasaenue: 


| y (t) = At —C Ht og he tacet, 
yf (t) = ke hear, 


y" (t) a {284 0(1) eet 
2de C >0—Hexomopan Koncmaxma (paexas lim (kt — y (t))). 
t+ co 


Joxasateaberso. M3 ypapuenua (2) nomyaum 


ory) 2, Bai 2y 4Bu New 1 2y 
GU) en dees oer aos) becaeen Rb + 4yu (y), 


rye, B cHuly sieMMbI 5, u(y)—>0O. Orcioqa, uHTerpHpya B Mpeyemax oT He- 
yo CO 


KOTOpOrO Y,; > Yo, NOTYYHM 


ey 
— = +44) su(s) ds 


vo’ (y) = —Cye a =—Cix(y) (Aa>0; y> yo) (6): 
WH, B CHuy 
\ x(s) ds 
a v nae y* x(y) 7. es 
(mpeyem JerkO HaxoquTca m0 npaBusy JlonutTans), 
(Gi 1 k 
p= SEO Vy) (yo<y<o; C= 5G). (8) 


Vimeem jasee no upapuny JlonuTana 


Lilien mean Wray paar 
OTKYa, B CHJY ORS y?u (y) = — ie SHauHT, 10 mpaBusy Jlonuraaza, 
( su (s) ds 
lim 55 — = lim yt yy=—. (9) 
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y | 
VPayS po ee (10) 

3uauut, mpexge Beero, Tak Kak Vk2—v=y'(t), To y(t)~At, w Ha 
ocHoBaHHH (10) 


Tlostomy BcsieqcrBve (8) 


y' (t) =k-E I (E> ty). 
Murerpupys”, mowyuaem 


eg ee (eit (c ey A [enter ge) 
t te 


TlonoxuM pu t > fy: 
“s 
2 2 = 8. 2 
jen ott). 2. ge 


¢ 
Torja slerKo NoKasaTb, ¥TO 7(00)=0, JlelicrauTesbHO, lo npaBuuty JlonutTana 


fens dt 
: (% > 0); 


HO qua mo6oro ¢ >0 (e<k) mpu JoctaTouno Sobuom ¢t 
—_ 2 a 2. 2 ana = tf? 
ete — gp hP tole) —- ph—s) 


Rae Ss Sees 
en OP 1 gies OH 


H MOTOMY 


5 dehe o(t® -1 ,—(k—«) 4 
ape SS +0(1))<\e oe (sE=— + s (1)); 
Ue: 


OTKYfa Cpa3y culeqyeT Halle yTBepxKeHHe. 
Uraxk, 


y= hi Gee VT (11) 
Orcioga C = lim (At — y); u3 nemmpt 1 cmeqyer, uTO pasHocTh At — y(t) upu 
t+ co 


O0<t<{ oo BospacraeT H, Tak Kak y(0)=0, To C>0. 
Tlogcrapaaa (11) B (10), nonyaum BbIpaxenue qua y’ (t), NpuBeyqeHHoe 
B (popMyHpoBke Teopempl. Jlanee, nput >t), cormacHo (6) 


: 
—= +4) Su (s) ds y? 
” me?) Cy VW —2p+o(1), k 
(== Ge = yt 


(cm. (9)). Ucnonpsya (11), nomyaum Tpe6yemoe BEIpaxenue yuia y” (t). 
Hakonell, WHTerpHpys BbIpakenHe ya y’ (ft) M yaHTbIBaa, 4TO 


co 

\ qt BBHO(L)—hO4Ce oy 4-2 -28-b0 (1) ,— heb 2Ce 

t 
(QoKa3aTeIbCTBO aHaJIOrHYHO JOKasaTeNbCTBy Toro, uTO 7 (co) = 0), a 3aTeM, 
CpaBHuBaAd NOJyYeHHbI pesybTat c (11), momyuum Tpe6yemoe mnpeycraB- 
JlenHue y (t). . 

OTMeTHM B 3aKJNOUeHHe, YTO BeMYHHa KOHCTaHTHI C HensBecTHa. Baio | 
Obl BaX%KHO MONYYNTb OWeHKY, HIM MeTO, MpvOWxKeHHOrO BHIMMCIeHUA, WM 
passloxKeHve B pA Kakoro-JIMOO BUfa MW T. H. STO KOHCTAHTHI. 
Tlocrynuso 


; 18 VI 1956 | 
UMTHPOBAHHAS JIUTEPATYPA 
‘YT. Ulauxtuur, Teopus norpanwanoro cos, WJ], 1956.2 R. Iglish; Zou 
angev. Math. u Mech., 34, Ne 12, 441 (1954). 3S. Furu ya, Comment. Math. Univ. 
St. Paul, 1, 81 (1953). *R. Iglish, Zs. angew. Math. u. Mech., 33, Ne 4, 143 (1953). 
°K. Stewartson, Proc. Cambr. Phil. Soc., 50, Ne 3, 454 (1954). 
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Hokaage Akangemun nayx CCCP 
1957. 'Tom 112, Ni 4 


PHUPOMEX AHHKA 


M. Jj. POSEHBEPr * 
O PAX HAJIBHOM BbITECHEHHH FA3HPOBAHHOHM HE®TH BOOK 
(I]pedcmaeaeno axademuxom A. H. Hexpacoeoim 4 IX 1956) 


B Halle copmectHolt paGote c M. M. Pnoroscxun (?) paccmaTpHBasocb mpH- 
WIMXKCHHOE pelleHHe 3aauH O PaflHaIbHOM BbITeCHEHHH rasipoBaHHOli Hern 
<paeBol BogoH. B yvacTHocTH, paccMaTpHBaJICA Cyyal pawquambHOro BbITeCHe- 
IMA HeEPTH BOON NpH NoOAAepxXaHHH MOCTOAHHOLO AaBJIEHHA Ha KOHType MMTAa- 
{HA BOQOHATOpHOH oOsacTH. 

AHaJIM3 TO YYeHHOrO B STO paGoTe peleHHA NOSBOHJ MpHlTH K 3aKuJ1- 
ICHHIO, YTO TOCe HEKOTOPOTO, CpaBHHTeJIbHO HEMPOAOJMKUTeEIbHOFO, TepHoya 
‘aSHPOBaHHad HedpTb, BbITeCHAeCMAA BOJOH, ABHKeTCA MpaKTHYeCKH Kak HeCKH- 
AaeMaA XKUAKOCTb, H [aJl BOSMOXKHOCTH MpeAOMKUTh HHXKeHEPHbIM MeTO] pace 
eTa BbITeECHEHHA TaSHPpOBaHHOL HedbTH BOAO (*). CieqyeT OTMeETHTb, YTO B 3TOM 
JeICHHH He YYHTHIBANIHCb HeKOTOPHIe peaJIbHbIe 
-BOHCTBA [1IaCTOBbIX HedpTeH H Ta30B, 3aBHCH- 
fOCTb BASKOCTeH HebTH HW rasa OT aBJICHHA, OT- 
<JOHCHHA OT 3AKOHOB III HAeaJIbHbIX Ta30B H H3- 
MeHeHue OObeMHOrO KOappPuuUneHTAa HeTH pH e- 
rasauunH. B HacToameH paboTte paccmMaTpHBaeTca 
jolee OOMAA 3aqaya O payMaNbHOM BbITeCHeEHHH 
“a3HpOBaHHOH HedpTH BOON. 

PaccMoTpuM KPyroByto 3asiexb (puc. 1) pagqu- 
yca fp, B WeHTpe KOTOpOH B MoMeHT t=O HauHHa- 
2T JICEHCTBOBaTb CKBaxKHHa pafuyca fe. Byyem 
SYHTaTb, TO B BOMOHANOPHOH OOMacTH Ha paccTo- 
AHUU 7) OT WeEHTPa 3asexKH 3aaHo HOO NOCTOAH- 
Hoe jlaBmeHHe, HOO pacxo, BTOpratollelica B 
MIacT BOB. 

B BojoHanopHol o6lacTH, mpeHeOperas yupyrocTbo Bob, Oyqem cuuTaTD 
eXKHM TpPaBHTalMOHHO-BOoJoHanOpHbmM. IIpeqnonoxuM, YTO aBmeHHe HacbI- 
CHUA paBHO MepBOHaYaIbHOMY TvwacTOBOoMy JlaBsleHuio. Byjlem Takxe cun- 
aTb, UTO He(Tb MOHOCTbIO BbITECHAeCTCA BOOK. 

Breylem oOo3Hayenua: p — cpefnee JaBueHne B Hepranoli 3anexu; 9 — 
PeAHAA HACbINCHHOCTh MOp HedTpio B HedraAHok OOnacTu; Qn — o6bem nopo- 
s0rO [IpocTpaHcTBa B HedTAHOH OONacTH, MpHyeM 


QO, = hm (ri, — 72); (1) 


(p) — oObemuHBIH KooppuuUMeHT HeprTH. 

3ameTuM, 4TO MOUTH Ha BCeM HHTepBaJle H3MCHCHHA JaBJICHHA H, BO BCAKOM 
y4ae, Ha BCEM HHTepBavJe, UpeCTaBAIOWeM MpakTHYeCKHH HHTepec AA UC- 
neftyemoro caryyas, B(p) ABIAeTCA JHHEMHOM cbyHkUMel JaBnenua (°). Torga 
(eOuT He*TH BbIPASHTCA B CJIeAYyIOWeM BUJe: 


- Ae 
|, 2 
Te ai al ie 


Puc. 1 
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a pacxoy| BTOprimelica B MwacT BoJbI OyfeT paBeH 


dQ 
.-— G 


‘\ 
Pasyenus (2) na (3) u yuuTpiBaa (1), nocme HECMOKHIX NpecOpasoBaHHH Nosy: 
4HM: 


‘Ui ) ayo} (4) 
any Tr'4n 8 (p) I 


Tlonaraa B ypapHenun (4) B(p)=1, nomyyuM ypaBHeHHe, paccMOTpeHHoe 
Bpa6ote (°). TndcdbepenunanbHoe ypaBHenne (4) JaeT BO3MO2KHOCTb peliaTb 
3aauy O paqvaJIbHOM BbITeCHEHHH FasHpOBaHHOH HepTH BOAOK MPU pasJIM4HbIX 
3ajlaHHbIx ycmoBuax. Ha KoHType MuTaHHA BOMOHANOpHON OOacTH MOTyT ObITb 
3ajlaHbl M60 3HaYeCHHA MIHOBeCHHOTO pacxOfa BTopraliouleicA B MacT BOJH, 
mH60 JapseHve, a Ha CKBaxKHHeE — JeOuT HedTu uM 3a00HOe aBJeHHe. Kax- 
OMY Buy TaKHX yCOBHH OyeT COOTBETCTBOBATb OHH H3 YaCTHbIX C1yWaeB 
ypaBHenna (4). 

SameTHM, TO B Mpoctekwiem cayyae, Kora 3aaHbl MOCTOAHHbIE pacxog 
BOMbI UH WeOuUT HetbTH mHOO NOcTOMHHOe HX OTHOWeHHe, ypaBHeHHe (4) JerKo 
HHTerpupyertca. 

Han6oulee HHTepeCHbIM IipakTHYeCKH ABMAeTCA Cayyal, KOra Ha KOHType 
NNMTaHHA 3afaHO MOCTOAHHOe JaBseHne. ByeM cuHTaTb, YTO OHO PaBHO TepBo- 
HauaJIbHOMY IaCTOBOMY JaBJIeHHIO —Po. B JanbHehiwem Oyem pacCMaTpHBaTB 
HeyCTaHOBHBIUIeeCA JBHXKEHHE KaK CMeHY YCTaHOBMBINMXCA CocTOsHul (*,%). 
BseyjemM ra3oBblH PakTop, OMpeemAembIli paBeHCTBOM: 


__ 1 (p) x (P) S (p), 
P= Yo ie (py & (p)B (p) TT Mae ® (5) 


rye y — yAembubld Bec cBoOoqHOrO rasa, Ux(p) HW wr(p) — BA3KOCTH HedTu u 
rasa, S (p) — Bec ra3a B euHUue pactBopa, » (p) — OTHOMIeHHe (bas0BbIX Mpo- 
HulaemocteH. JleOuT ra3a 


aa plod ahs 21) di, ~ S(p 


@yHKUMA JaBseHHA B MpaBol yacru (6) npeynonaraioTca AMHeHHEIMH (YTO JIA 
Haluero CilydaA MOCTOAHCTBA JaBJICHHA Ha KOHType ABMAeCTCA JOCTATOYHO xO- 
poOlWwHM npHOnHKeHHem). 

M3 ypapuennit (2), (4) u (6), yuuterpas (1) u (5), mocne npeoOpasopannult 
NOJYYHM: 


dp a2. rae ) 
dr, = 7,4 \P> Or Tn)» 
se Tog a Mage s J (7) 
de _ 286) k Hh) # | 8e@ peony 
dr, Th Lamkh(po— 7) @)4 Ta BG) EY | 
rye 

i (0, Ps Tr) = (8) 

~~ < Inge. ro 
=(1—p) Yr (P) 5 S (Pp) se! pan Cr) re, Tatty In (F) iene Jad | = (p) Sp) 7 
Ah B(p) Yo ___2nkh (po — p) rp) Bp) Il Yo ae 


= _bérkh (py>—p) 8B (p) 
fy VAP ABA TOMS og eae ns (bs 
Yo B(p) Yo B(p) Yo 


(9 
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Cuctema (7) uHTerpupyerca uncnenHo. B KayecTBe HauasbHbIx ycuJIOBUl 
MOrYT ObITh IIPHHATHI SHAYCHUA CpeAHero AaBNeHHA Hu CpeqHeli HacbILeHHOcTH, 
PaccuHTaHHble M€TOJOM CMeHbI YCTAHOBMBLIMXCH COCTOAHHI K TOMY MOMeHTY, 
Kora KOHTYp OO/1aCTH BO3MYIeHUA QOCTHrHET KOHTypa HedpTeHocHoctu. Ecun 
%Ke NpeHeOpeyb nepBol :basol PubTpawun rasupoBaHHOl*KHAKOCTH, YTO JO- 

‘TIYCTHMO BBHAY HeSHAayMTebHOH €e AMHTebHOCTH 10 CpaBHeHHI0 C OOM Bpe- 
“MeHeM pa3spaOoTKH 3alexKH, TO HaYaJIbHbIMH YCIOBHAMH Oy,yT 


P=Po P= Po- 
B 9Tom culyuae cuctema (7) umeeT OcoOeHHOCTb, & HHTerpupoBanHe ypaBHeHnii 


cleyeT HauaTb, mpeoOpasoBas (7) K He3saBHcuMOi MepemenHoli ep. Haliqa uu- 
|Terpal ypaBHeHul BOH3H OCOOeHHOCTH, BO3BpalllaemcsA K cHcTeme (7) c He3a- 
'BHCHMOH TlepeMeHHOH /,, TaK KaK JIHWWb OJHa OHA CBA3AHA C BPeMeHeM OJHO- 
}OHOSHAYHOH 3aBucuMocTbW. IIpounterpupoBaB uucneHHo (7), Haliqjem 3aBHcH- 


MOCTH P H ¢ OT Pp. 


PATE 7% 
tae ? Th 
‘ 73100 -250 500 
70 30-200 n99\ean 
65-80 i Bi 
60 70+ 100 0974200 
ddr ODF 50 96-1109 
a0 wk 0 09529 
200 400 600 cym 
Puc. 2 


PaccmoTpHM jleTaIbHO Cilyyali 3afaHHOrO MOCTOSHHOTO oTOOpa Hedru u3 
ngacta. IIpu 3ToM gx B ypaBHeHHaAx (7) u (8) OyJeT NocTOAHHDIM. CBa3b MexTy 
rp, HW BPeMeHEM JIA STOTO Clyyad HalijeTcA U3 ypaBHeHuA (3) B Buse: 


TmA 7? eo _te] 
t= ml ap | (9) 


Va 

Kommuectso Broprarollelica B WacT BOJbI MO*KeT ObITb paccYHTaHO NO cop- 
Mysie: ‘ 

_ 2nkh (Po — P) (10) 
: im 
Uh Cr) 

Tasoppili cbakTop onpeyemutca us (5). Jlapnenue Ha 3a0ope HebTAHOH CKBa- 

}KHHbI MOXKET ObITH HAalieHO lo 3aqaHHOMY eOuTy He*TH HW paCCUHTaHHbIM 3Ha- 
ae 15 
YeHHAM fp e, P C MOMOMbIO (yHKWHH XpucTHanoBuya (’,”). 

STHM MeTOJIOM Obl HCCJIeAOBaH Clyyal Co CHEAYIOMMMA MCXORHBIMH [aH- 
HBIMH: fo = 3000 M; rx,=500 M; po = 76 aTM; Gu = 150 M®/cytKu; k = | qap- 
CH; BASKOCTb He(pTH Ip AaBeHHH, paBHOM JaBJIeHuIO HaCHIINeHHA, 2 CN; BA3- 
KocTb rasa 0,012 cn; y;(p) = cp. Peaibubie cBolicTBa He*pTH HM 1a3a B3ATHI H3 
pacor (°,”)o. 

Ha puc. 2 mpupeyenbl pesybTaTbI pacueToB. Kak BuHO, IIpolecc BbITeC- 
HeHHA rasHpOBaHHOH HedTH BOAOM MOXKHO Pa3sfeHTb Ha [Ba Nepuoja. 

B nepBoM H3 HHX aBsJeHHe HW HaCHIIIICHHOCTb Pe3KO CHM KAaIOTCH, TaK 2Ke 


Kak B CJLyyae pexKUMa PaCTBOPeCHHOTO ra3a. B3To xe BpeMA pacxo BO]bI ObICT- 
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po BospacTaeT OT HYAA NO BeEMMUMHbI, PaBHOH CyMMapHOMY oTOopy HedTH u 


rasa W3 nmmacTa B IwJaCTOBbIxX YCJIOBHAX. i 
B nayauie BTOporo Tlepuoja KOJIH4UeCTBO BTOPralolleuCd B IJIacT BOB! TIPC€BOC- 


XOMUT OTOOp He*TH HW raga, MOCcJe yYero HaOsOAaeTCA ObICTPbIM POCT HaCcwIleH-— 


HOCTH H He3HauvTeIbHde yBeIHYeHHe JaBlenua. Jlanee pacxof BTopratouleica 
B Tact BObI, Npolis yepes MaKCHMYM, MpHOuM2xKaeTCA K CYMMapHOMY OT- 
Oopy HepTu u rasa u3 MmacTa. HacbillleHHOCTbh NOpOBOro MpocTpaHcTBa HeTb1o 
BO BTOpOH NepHok cHayaa pesKO yBeNMYHBAaeTCA, a 3aTeM, HOCTHTHYB HeKO- 
TOporo 3HayeHHA, MOUTH He MeHseTCH. TasoBbid (akTOp, AOCTHTHYB B KOHUe 
lepBoro mepHoya MaKCHMyma, B Haase BTOporo NepHofa ObicTpo AocTuraeT 
cBoei NepBOHaYabHOH BeMYHHEI, a 3aTeM MefIeHHO yMeubiuaeTca. JaBnenne 


p B CaMOM Hayasle BTOporo NepHOa HECKOJIbKO BO3pactaeT, Nocse yero HayH- 
HaeT CHW2KaTbCA NOOOHO Tomy, Kak 


Ta6auna 1 3TO MIPOHCXOJMT MIpH BbITeCHeHHH He- 
C}KHMaeMOH He*TH BOOK. 
aes CielyeT OTMETHTb, 4TO POCT HacbI- 
OrxJioHe- 
é(oyrau) | Sgempondu: | wecudnacml | ane, % I@HHOCTH B HayayIe BTOporo TepuHoya 
%KHAKOCTh | %KHAKOCTb OObACHAeTCA, KAK 3TO BHAHO H3 MOBe- 


ACHHA JaBJIEHHA, HE o6paTHbIM PacTBO- 
PeHHeM Ta3a B HeTH, a BbITECHCHHEM 


re See per ee yacTH BbIJeHBUIerOCH H3 pacTBOpa 
52,06 8 16,24 103 rasa. 

103 , 46 24 34,79 32 Kak y2Ke OTMe4¥aJIOCb BBIIIe, Hacbl- 

9 ~ 

mente Be one ae IICHHOCTb p He SABJIACTCA OMHO-OJHO- 
415.99 | 135 137,02 1.4 3HauHOH (yHKUMeH BpeMeHH. JTO 06- 
609 , 32 220 221,49 0,6 CTOATEJIbBCTBO OTYCTJIMBO BHXHO 43 
806,90 350 350,77 0,2 * 


puc. 2. lostomy Bpi6op ep B KayecTBe 
He3aBHCHMOrO epeMeHHOrO IMIpH pe- 
IWeHHH 3aqauv, Kak 9TO OblIO CyemaHo B (§), rye paccCMaTpHBaJICA YaCTHbIL Cy- 
yal (BY2KCHHA HeaIM3HpOBaHHOW XKUAKOCTH, He OOOCHOBAaH H He JlaeT BO3MOXK- 
HOCTH NOJIYYHTb NOWHOe pelleHve 3ayaun. 

AnHaJIH3 NOJyYeHHOrO B HacTOAMWeH paOoTe pellieHHA MOKa3bIBaeT, YTO C Te- 
yeHHeM BpeMeHH BesHUHHA 


CTpeMHTCA K HyJO HW Npollecc BbITeCHEHHA rasHpOBaHHOH HeTH BOZOK upHOmH- 
2KaeTCH K Mpoueccy BbITeCHeHHA BOAOH MepTBOH HedTH. 

B Tau. 1 npuBeqeHo ConocTaBseHHe NPOABH2KeHHA KOHTYPOB HedTeHOcHO- 
CTH IPH BbITeCHEHHH BOOM ra3sHpOBaHHOH HepTH HM HECKHMaeMOM He*TH IpH 
PaBHOM OTOOpe X%KHAKOCTH B TWaCTOBbIX YCOBHAX. 

Kak BHO 43 Tab. 1, B TeyeHHe OCHOBHOFO NepHojla rasHpoBaHHan HedTb 
BbITECHACTCA BOOM NpakTHYeCKH KaK HeC}KUMaeMAA XUAKOCTb. Takum oOOpa- 
30M, NOJTBepxaeTCH OCHOBHOM BbIBOA, MOJIYYeHHbI panee H3 yimporljeHHoro 
anamusa (3,4). 

XapakTep NpHOWKeHHA Mpouecca BLITeCHEHHA ra3sHpoBaHHOH Hern BopoL 
K TIpoleccy BbITeCHeHHA HeECKMMACMOH X2KXUAKOCTH HECKOJIbKO HHOH, 4emM HO 
pe3sybTatTam paoor (3,4). 

Bcecow3ubili HeprerasoBblit Tlocrynuso 

HAYYHO-HCCIEAOBATeMbCKHH HHCTHTYT 19 XI 1955 


WHMTHMPOBAHHAS JIUTEPATYPA 

*C. A. Xpuctuanos4u 4, iipuKa. marem. umex.,5,B.2(1941). 2 K. A. Lape 
Buu, Tp. MHH, Bs. 5 (1947). &= M. M. Taorosckuhk,M. J. Posen6epr, JAH, 
85, Ne 6 (1952). 4M. M. Taorosckui, M. . Posen6epr, Tp. MHH, s. 12 
(1953). ° JI. A. 3uHoBbeBa, Tp. MHU, B. 6 (1954). © A. 10. Hamuort, M.A. 
Pereabman, T. ©. Tpe6un, Tp. Beecowsn. nereras. nayan.-uccn. uncr., Ne 2 
(1952), 7 T. ®& Tpe6un, A. 10. Hamuor, Tp. Beecowsn. nedreras. HayuH.- 
(ages) HucT., Ne2° (1952): Sr. TW. Tycetuos, oxa. AH AsepoCCP, 10, Ne 2 
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Jloxaagn Akanwemun nwayr CCCP 
1957. Tom 112, Ni 4 


TPHIPOMEX AHHKA 
A. M. ®AMH3HJIBBEP 


MHTEFPAJIbI NOAOBUA FHAPOJMHAMUKY PETEPOPEHHbIX 
MH FOMOFEHHbIX MPOLECCOB 


(IIpedcmaeaeno axademuxom A. H. Hexpacoesim 14 1X 1956) 


CxeMbI JBHXKCHHH BA3KOrTO Ta3a, COMPOBORKAAaOMUXcA TeTeporeHHbIMH 
| WJIH TOMOTeHHbIMA XHMHYECKHMH PpeaKIHAMH, BCTpevaloTcA BO MHOFHX OOvIa- 
.CTAX TipakTuku. B HacTosulet paOoTe nOsyyeH pA HOBbIX HHTerpasoB m0- 
| ROOUA CHCTeM AudpepeHWnabHbIX YpaBHeHHIi WIA BbIWeyKa3aHHbIX 3a)(a4. 


Uuntrerpanbh noxoOuew BUXPEBHX H KOHNECHTPANHOH- 
HBX NOMeH AAATreTeporeHHHX peak 


Ilyctb ux (x, y) H Uy (x, y) — KOMMOHEHTHI CKOPOCTH MOCKOrO BA3KOTO ra- 
 30B0TO NloToKa, OOTeKarolllerO KPHBOJIMHeEHHbI Mpopus; c (x, y) — KOHLeHT- 
pallna; p (x, ¥) — JlaBlleHue; wu — AHHAaMHYeCKHH KOSPPHUHEHT BA3KOCTH. 
Tak kKaK B paCCMaTpHBaeMbIX HaMH 3ajJayaxX CKOPOCTH JBHIKCHHA OYeHb Ja- 
_JICKH OT 3BYKOBbIX, TO C2KHMA@€MOCTb HE YYHTHIBACTCA H MOXKHO MOJIOKUTb p = |. 

-Torya cuctema ak Pace sph, stanaennebs ypaBHeHHii uMeeT BHI: 


ue ge ty 5, eal ete Ge + 5H). ) 
tx yt a 8 le 2) (2) 
nde u deme S48) 


D 
| (aaa ra30B juddy3vouHoe uncso Pr = sa IIpHHATO CUHTATb PaBHbIM equnutte} . 


na cuctempt (1)—(4) usBecreH TOMbKO OHH HHTerpas C = Atl, + 0, KOTO- 
pbld HMeeT MECTO JIHIIb JIA YaCTHOrO CJyyad OTCYTCTBHA TpayuenHta jaBwJe- 
HHA (MOrpaHv4HbElit cnow Ha mMuacTHHe). Syecb MbI NOMyYHM MHTerpad Avia 
o6mlero clyyan c HamwuHemM rpayueHTa JaBseHHa (OOTeKaHHe KPUBOJIMHeH- 
HOrO TIpopuss). 

BpeyeM HOByIO 3aBHCHMylo MepeMeHHy!0 

Ou, Olly 
Q=c—a(5?¥—52), (5) 

rye a@—unekoTopas KoucTanta. B cuay (1), (2) u (4) Nomyyaem cuezyromee 
ypapHeuue ya Q: 


2 2 
ux 5 Ox Shu Y oy u (Se a (6) 
STo ypaBHeHHe HMeeT HHTerpas 
QO = 6 = const, (7). 
Hu, HHaye, 
c=an+b, Cia 


T. €. WOMyyaeM HHTerpas NO,OOMA BUXpeBbIX HM KOHICHTPallMOHHbIxX nowieH 
(quit OOTeKAaHHA MpOHAA MpOH3BOJbHOK opMbt). 
BbiaCHuM, KaKHM rpaHHUHbIM yCJIOBMAM COOTBeTCTBYeT MHTerpaw (7’). Ana 
IpakTHyecKHX NpHsoxKeHHH yOOHee BCerO BOCHOJIb3OBaTbCH CXEMOH Nlorpa- 
HuYHOrO clos. Ha rpanune con (y= oo) uMeeM C=C; wo =O; cueq0Ba- 


rembHO, 6=c. Jlanee, cormacuo (1) (samvcaHHomy B (popMe nlorpaHHuHoro 
clon) JIA BUXpeBoro rpayueHTa, HMeeM rpaHwyHoe ycIOBHe Ha NOBepXHOCTH 


popula: 
dw\ _ 1 dp 8 
(),= ue dx* (3) 
Jina rpaqveuta KOHUeHTpaluH B pacCMaTpHBaeMOM CJIyyae MOBepXHOCTHON 
peakIMH HMeem 
Oc , 
= }\ == q (x). 8 
(= 9 @) — @) 


Syecb g(x)—3ayaHHad (byHKUMA, OpefesAioulad 3aKOH paCTBOPHMOCTH 
IOBeEpXHOCTH. 


d 
Conocrapsenuve (7’), (8) Hu (8’) RaeT CBA3b Mexyy g(x) u e 
a'‘dp 
q(x) = @ dx" ; (9) 
Hampumep, ua TeyveHHA rasa B MIOCKOM KaHavie (ze 1 const) nowyyaem 
= 2 — 
q(x) =const MH, Tak KaK Uy = us (1 — *) (rye 2h — wupuHa KaHalla, Uy — 
= 2au , 


oceBad CKOpocTb), TO HHTerpas (7’) qaeT C=C — eae 


AHaJIOPHYHO TOJYyualoTcA pPelieHHA JIA TeYeHHA Fa3a, COMPOBOxRJalouleroca 
MNOBepXHOCTHOH peakUveH, HM B Apyrux cuyyaAx, HanpHMep JIA KOH*ysopa, 
MOJMrOHaJIbHOTO HM CTeMeHHOrO pacipefsemeHua cKOpocteli H T. J. 


O6oOmeHHEH UHTerpas no_obuA 


Tlokaxkem, 4TO B YaCTHOM CJIyyae OOTeKAHUA MaCTHHbI MOXKHO MOJYYHTb 
M Oouee OOMIMH MHTerpasl ypaBHeHua (6). B sTom cmyuae B ypaBHeHuy (1) 


d 
(3anucaHHoM B (opMe MorpaHwMuHoro com) Hao nonoxuTh <2 =0 uw uMeer 


MecTo MHTerpad (k wu b— KoHcTaHTHI): i 
Q = ku, +6, (10) 
WIM, HHaue, 
c=an-+ku,+b. (11) 
Ha rpannue con c= oR ie uz, ©=0 4, cneqonarenbHo, b =c— Ruy: 
Jlanee, Ha NoBepXHOcTH HMeem ( on, = Oe (= ) = q(x). CmnegqoBaTembHo, 


Ou, 
corsacHo (11), g(x) = (52), HM, TaK KaK Uy, ONpeysesimeTcA m0 cdopmyvie 


u 
Baasvyca B Bue Uy = Uf (y / fay rye f —u3BecTHaa (byHKuua, TO 


a) me, “a 


- i, an ae ead 
rye m = kf’ (0) ux es 0,332 kus aa 
Murerpaa noqo6Oua Aaa TOMOTCHHHX peakuul 


B cayyae romoreHHoli (OObeMHOM) peakKUMH ypaBHeHHe JJIt KOHWeHTpalnit 
(sanucaHHoe B (bopMe NorpaHuyHorO cod) HMeeT BUA 
0c dc eG 


a 
Ux LS uy oy a M oye i Vine (13) 
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Secb Ven, — cKopocTh OObeMHOli XHMMUeCKOli peaKkUNH, KOTOPaA MOXKET ObITb 


B . oOm1em BHAe lpeycTaBsleHa B BHJe MHoOroqiena BTOpOH CTeMeHu 
OTHOCHTCJIBHO KOHILCHTpallHH: 


Von = A + aye + a,c. ‘ (14) 
HavOonee BaxxHbIMH YaCTHBIMH CyuaMMH 3yecb sABsIMIOTCH peaki\Ha nepBoro 


MopsAyKa (A) = Aaj = 0) M peakiMA Broporo NopiyzKa (a) = a, = 0). 
Ypaspnenne ABuxKeHua (1) coxpanser cBoit BHI: 


Ou, Ou, Lk? thee aie 
Ux Or be Gus. ep aes (15) 
0 
(suect, COrjiacCHO HHTerpayy Ha TpaHune MOrpaHH4yHoro CIO“, — 5” sameHeHo 


if 


Ha UxUx,; GEpTa CBEPXy COOTBETCTBYyeT rpaHHe COA}. 


Tlokaxkem, uTo pewienue cuctempr (13)—(15) moxHo Halitu B cbopme uutTer- 
paja noqoOus move KOHUeHTpalHli u cKopoctelt: 


a & EOL (16) 
tg uy 
(HHIIEKC O COOTBETCTBYeT MOBepXHOCTH OOTeKaemoro mpoduss). 
_ Tlogcrapaaa (16) B (13), ucnom3ya (15) u BBO_A TakxKe MepemeHHy!o 
r= C—Co(x), Nomyyaem, cpaBHUBasd KoaXppuHeHTbI Np OLMHAKOBBIX crTene- 
‘AX Wy, CHCTeMy ypaBHeHu JA onpeyenenua uz (x) Hr: 


=e 


: Uxf = Azf? —- (a, + 2a,¢) r+ Ven, ae) 
| — yt’ = 2a; (esr) r + ar, (18) 
xt’ = Ur + aor. (19) 


Cxaaypipaa (17), (18) u (19), nomwyaaem oveBuyHoe ycuoBue 


. Ven — 0, (20) 


COOTBETCTBYIOIe€e OTCYTCTBHIO TOMOreHHOH peakKUHH Ha rpaHune cox. BBoga 
TakxKe o6o3HayeHHue 


: 


> 


_ av 
Ga + 20,.6= k= | 
c=c 


dc 


YMeeM (MBI BbITHCbIBACM TOJIbKO MepBble {Ba YyPaBHeHHA, TaK Kak TPeTbe 
“SBJIAeTCA HX CJeCTBHeM): 


, 


Uy = Agr —k, (21) 
— wt’ = (k — Qaar) r. (22) 
CopmecTHoe pelllenue cuctempl (21), (22) aer: 
a) Wa a, =0 (R=) 
= — an es of =e; (Ox + Ca); (23) 


yuTO COOTBETCTBYeT MOJIHPOHaJIbHOMy pacripefeseHHio CKOpOcTeH, 
6) WA a, 0 


We=— eo eta)tecer, (24) 
SF Le VS Mt Bee ae 24’ 
ee a 8 As (x +c)?’ Ce 


e- 
-yTO COOTBeTCTBYeT KOMOHHALHU MOJIMrOHaJIbHOrO H runep6omyeckoro pacrip 
‘qleneHuit cKopoctei. 
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TomoreHHad peakluua BTOPOrO NOPpAAKA Ip TEYeHUH 
B KOH®ys30pe 


B cayyae peakUHH BTOporo NopAsKa a = a, = 0; Ven = a,c? HM, TaK Kak : 
Ven=0, TO vw C=0: CuegopatembHo, k= a,-+ 2a,c=0, u copmysa (24) 
qaer 
Weary (25) 


aril Sy Ps 


T. @. TeyeHHe B KOHysope. 

B 9Tom csryuae (24’) onpeyqemneT 3HaYeHHE KOHIWeHTPallHH Ha NOBEPXHOCTH 
B Bue 
Co 


Uz (x ++ C3)? * 


C= r= 


Tlocrynusto 
27 VIII 1956 


UMTHPOBAHHAA JIMNTEPATYPA 


OB, Metonbr mnofqo6ut 4H pa3mMepHocTH B  MexaHHKe, 19094. 
Buu, Mn3HKkO-xHMuYeCKaN THApoAHHamuKa, M3g. AH CCCP, 1952, ra. Il. 
Hu3uab6ep, JAH, 100, Ne 2 (1955). 
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Joraayn Akagemun Hayrk CCCP 
1957. Tom 112, Ne 4 


TEOPHSA YITPYTOCTH 


, H. Tr. APAMAHOBHY 


SAMAYUA O JABJIEHHH WTAMMA HA YMPYryto NOJIYMIOCKOCTb 
C KPYFOBbIM OTBEPCTHEM 


({]pedcmaezeno axademuxom M. A. Jlaepenmocesim 22 1X 1956) 


1. [Ipu pemlenwu MHOrHxX BaxXKHBIX KOHTAKTHBIX 3a,ay MvlOcKOil Teopuu 
ylpyrocTtH OObIYHO MpHHHMaeTCA, YTO OHO M3 YIpyrux Tel MOxKeT ObITb 
3aMeHeHO MourynocKocTbio. UIupoko u3BecTHb! padoTbl B 9TOM HalpaBsJeHHy 
JI. A. Tanuna, H. UW. Mycxeamumsuan, UW. 1. Uraepmana uv ypyrux apropos. 

B ctaTbe paccMoTpeHa KOHTaKTHaA 3afaya O aBJIeCHHH WTammla Ja cuy- 
Yan, KOra MOJyMIOCKOCTh HMeeT KPyroBoe OTBEPCTHe, CHMMeTPHYHO pacno- 
JIOWKeHHOe BOJIH3H MeCTa ee COMPHKOC- 
HOBeHHA CoO WITamMmomM. ByjemM cuntTaTb, 
4TO ylipyraa cpeya 3aHHMaeT HHKHIOIO 
HosynsiocKkoctb (pve. 1); od603Ha4HM 
ee rpaHuuy uepes Ly. Ilyctb Ha yua- 
cTKe L)(—a, a) Cc Hel KecTKO CBxA3aH 
IUTaMM C TIpAMOJIHMHeEHHBIM OCHOBaHHeM, 
TlapaJWIeIbHbIM OCH Ox, mMepemellalo- 
IHHCA TOJIbKO BePTHKaJIbHO; BHeLIHHe 
CHJIbl, JeHCTBYIOWlWe Ha WTaMn, MpH- 
MEM CHMMe€TPHUHbIMH OTHOCHTeJIbHO OCH 
Oy W MpvBo_AWHMucA K paBHojei- 
CTBYylolulen 


ea Y =—P, Puce. 4 


Yupyrad MouyMsOcKocTb HMeeT KpyroBoe OTBepCcTHe, WeHTp KOTOpOrO Ha- 
XOJHTCA B TOUKe 2 = —ih (h>>1), a paguyc paBeH equnuue. Koutyp 9Toro 
oTBepcTHA (o603Ha4dHM ero yepes Lj), a Take yacTb rpanulbl Lo, He CONpH- 
Kacarollyloca CO IITaMIOM (leas CUHTAeM CBOOOJHbIMH OT JeHCTBHA BHeLUHAX 
cu. OHOCBASHbIe OGaCTH, OrpaHuyeHHble KOHTypamu L;(j = 0,1) u cogep- 
*KaulHe Hayao KOOpAuHAaT, OOO3HauMM Sj, a JBYCBASHY!0 OO/laCTb, OrpaHur 
yeHHy!o KOHTypamH Ly u L,, o6o3HayHM So. Hanpapmenve o6xoja KouTy- 
pop L; yka3aHo Ha puce. 1. | 

BpeweM KOMIVJIeKCHbIe NOTeHUMasbI Kosocopa — Mycxenumpusn (1) p (2) 
H(z), peryaapHbie B OOsacTH Soi; HX MpoOHsBOAHbIe OCOO3HaYHM Yepes 
®,(z) u Vo (2). . frmea, 

[paHuvgHble yCOBHA MOCTaBJIeHHOH 3afa4uH MOXKHO 3allHCaTb B BHJe 


0, (1) HOM H—-FH=0na lL ° (I) 
O() +5,@ +10 () + 7H =0 nal... +) 
D, (t) + Dy (t) — e-? [ty (t) + Fo(d)] = Ona Ly (3) 


(‘9 — yroul MexK]ly HOPMaJIbiO K OKPyKHOCTH L, H ocbio aOcuHcc). 
4* 644 


HeckopKo Buyou3smMeHaa Metog JI. VU. Wepmana (?,%), o6o3HauMM rpaHny- 
HEIe 3HayeHud cbyHKuMH ®,(t) Ha KoHType L, yepes Q(t) uv BBeAeM PyHKIHIO 


(2) +5) Fede  (@ B Sad), 


O(z) > Fault (4) 
(z) = Q(t) ibe (zB So 


ani } t—Z 
L 
®ynkwus © (z), Kak BbITeKaeT #3 tbopmy.1 I]nemena — Coxoukoro, peryApHa 
Bo Bceli o6nacru Sp». W3 (3) nomyaum tTorga, To dyHKuua ‘Y(z), ompeze- 
meHHada B OOslacTH So,; PaBeHCTBOM 


V2) Vol) ee Ge ee (5) 


) @ ihe —2) ni ) (2 


TakxKe MO&KeT OBIT perysAPHO MposomKeHa BHYTpb OOacTH Sj. 

2. Tlepexoga B (1) uw (2) k ®(t) u'¥(t), nonyaumM Aaa HUX aHaJIOrMUHble 
ypaBHeHuA, HO C OOaBsJeHHeM B MpaBbIX YaCTAX JMHEMHBIX OMepaTopoB F, (Lt) 
u F,(t)* or BcnomoraTembHOow dyHkuuu Q(t), KoTopble MOryT ObITb BbIparKe- 
HbI Yepe3 BeJIMUHHBI 


tn = 57\ Q(x) (e+ ih)"de (n= —00,..., 00). (6 
ly 


V3 ycOBUA CHMMeETPHH BbITeKaeT, YTO BEHUHHBI O%n41 CHCTBUTCJIBHBI, a Xn 
quCTO MHHMBI. 

Tak Kak O(t) u ¥ (¢) peryaapHbt Bo Bcell HM KHeH MOJyMOcKOcCTH, TO 
MOJIyYYeHHble ypaBHeHHA, ecM cuuTaTb F, (t) u F, (t) u3sBecTHBIMH (PyYHKIUMAMHA, 
OyAYT MpeqcTaBATb ypaBHeHHA OCHOBHOM CMellaHHOH 3ayayu Teopuu yupy- 
es TOJIYMJIOCKOCTH, HW pelieHve e€ MOXKeT ObITh HaNvcaHO B ABHOM 
Buge (*): 


® (2) =28 \ Xap tt + CoX (2); (7) 
35 0 ee ae (3) 
X= ete “Gea 7, p= Cnlnn aoe 
jo om 


Bprancaas MHTerpadl, BXOAAMMK B (7), NOMVYHM JH TOWeK Z, sexKaulux 
B HYKHEM NOJIYMIOCKOCTH: 


® (z) = X (2) [c > On [Vn (2) + (— eM (2) le Salas a ; (9) 


n=0 


M JJIH TOURK Z, JI@KAMILHX B BepxHel MOJIYMJIOCKOCTH: 
® (2) = X (2) [o + 3 enlGa (2) + (— 1%] — snl) (10) 
ey, 
* Oyuxnun F,(t) a Fe (t) caasanpi cocrupiielven 
FiQ+Fi()=—@+1) 3 a, (t-+ hi)" 


n=0 
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le BBeeHbI OOO3HaUeHHA 


= 2, =1(n1); GxQ= > FY(e— in" 


r=0 
n 


Gn (2) = STO (2 + ih 


onpefenenue uncen TP, u Ti, nano nmxe); 
Ya (2) = Gn (2) — {X (2) (2 ih)" Yn (2) = Ge (2) — {X (2) (2 + iv) 
SHak“ 3Jecb H B JasbHefilemM osHayaeT CyMMy BHJa 
Rn (2) = (1 + 2) Ran (2) — 2ih (n + 1) Rasa (2) — 2Ra (2)- 


3. [na onpegenenua BeNMYHH & BOCcHOub3yemca ypaBHenuem (3). Tog- 
STaBHB B Hero TipejeJbHble 3HayeHHA y(t) un Vo(t), B3aTble u3 (4) u (5), H 
yuuTbiBaa (8), NosyaHuM | 


mm © (1) —(1 +e 7") O() + e9 [(t HNO ()_O)=HH—a4. (it 


3amenum Tenepp O(t) uv O(¢t) no mopmynam (9) u (10). Ymnoxasn oGe 
qacTH nosyyeHHoro paBencTBa Ha {2Qxi (¢ + hi)*}1(k =— 0, , oO) H HH- 
rerpupya no Koutypy Lj, MIputeM Kk OecKOHeuHOH cHcTeMe ypapnennii (ipa 
STOM OKA3bIBAe€TCA, YTO % = 


tte + SY ttn [tdn, n+ {tin a} + (— 1)" On, e+ & (On, w})] — 


n=1 
SI on (On, e+ (— 1)" 2 (ttn, wb] = — Co [2 {TO na} + Taal + 
n=2 
+ 2a_, [Un, n—k (Un, r} 1, (12) 
ap~— >) &alOn, r+ (— 1)" en) >) %ntla, k= CoP Oe — las: 
n=1 n=2 
rye 
n 
Un, k = > 1G eee pain Onis == y Te see h+n—r3 
r=0 r=0 

Ts Acs r| Zl le : T?, = am Es Eevee . 

Nita hi) |r as Rl |X @) ity" |e ns 


Beanuuner 7” nonyyaiotes 13 T” 3amenoi h ua — A. Tipu onpepenennn 
Un,k HW Un, k3HaK ~ elicTByeT Kak YepTa Conpa»%KeHuA. CHMBO * OObACHEH BHI, 
H, HakoHel, cKoOKu {} BO BCexX CJlyyanxX OOO3HAYalOT CYMMbI Bujla 


{Rn, rn} Te Rn, h+2 Se 2ihRn, k+17_ Rr hk 


BuruncsieHHve KOIppHUHeHTOB SHAYHTeJIbHO yMpollaeTcA, e€CJIM BOCTIONb30- 
BaTbCA PCKYPPCHTHBIMH COOTHOLIEHHAMH: 


1 j 1 FAl2) 7 (1) 
ah ere (To = (es, h)> Un, kk = hi (Un, Rai — Un—1, hk ca To, nl 6, k—1)s 


a Tak>Ke JIerKO JOKa3bIBaeMbIMH er 
ee (1) 77(2) A(1) mr 
1 2 1 

>» To, rl 6, k+n—r = si To sites k+n—r > 0. 


r=9 i r=0 
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TIpoussoqupie dbynKkunu X (z) MoryT GbITh BbIYMCJeHbI 10 opmyvje 


Es ; 7 - 
x”) (2) (— 1)" X (z) sin tA S'C" T(A+n—r)T(A+r) 
Se Se ee iar EET ee 
ae Ce 
a 
4 : = (n 
rye A =5+ 6. Auanoruauasd opMysa uMeer MecTo u qua [X 1 (2z)] ), 

Jlerko npopepuTb, 4TO BCe KOSPPMUNeHTbI C HHJeKcaMH 7 HM & OMHHAaKO- 
Bofl YeTHOCTH JI@HCTBHTeJIbHbI, a C MHJCKCaMH pa3HOM YeTHOCTH YHCTO MHH- 
mpl. Tlostomy cuctema ypaBHeHuii (12) aBaseTcA CMCTeMOM C eHCTBUTebHbIMA 
KOSPPHUMCHTAMH OTHOCHTEIIbHO M41 HW Im ap. 

B cucreme (12) ueHbl, coqepxKalve %_,, OTHECeHbI K MpaBOH 4aCTH, MO- 
TOMY TO ypaBHeHve BTOpoli rpynnbl Avia k= 1 oOpamlaeTca B TOKeCTBO. 
[a onpeyeseHua &_, BOCMOMb3yeMca BTOpbIM M3 paBeHcTB (4). Ecau B HeM 
samMeHuTh {2 (t) no (bopmyse (11), To, npogesas HeOOXOAUMbIe NpeoOpasoBaHna”, 
IpHyem Kk ‘ypaBHeHHuW: 
ft ay = O (— ih), 

Y3 KOTOpOrO M OMpesemuM a, Mocne pewieHua cucrempr (12). 

Cucrema (12) GOyyeT kKBa3uHperymapHa (*) MpH smoObIxX 3HayueHuax h >|. 

¢ co 


Aaa WOKa3aTeJIbCTBa BTOFTO JOCTATOUHO OWCHHTb CYMMY >) Witty, wie Tak Kak 
n=1 

OCTaJIbHbIe CYMMbI OWCHHBAIOTCH aHaJIOPHuHo. IIpumeuaa WJId OWCHOK IIpOH3- 

BOJHbIX HepaBeCHCTBa Kou, NOoJTYGHM 


eS h 
Slt al Oe. 


n=1 


WeHKH TakOrO %e Ba NOuyyaloTcA WM AWA YICHOB, CTOAMIMX B MpaBbix 
yacTAxX ypaBHeHnlt (12). 

Hchomp3ya cCBolicTBa peryJIApHbIX CHCT€M, MO2XKHO MOKa3aTb, YTO |&,| H 
|a_,| yObiBaloT c pocToM & He MejeHHee, 4eM kh. Orctofa, KcTaTH, OyyeT 
CJI€QOBaTb PaBHOMepHas CXOJMMOCTb BCeX BBEJCHHbIX PAOB. 

J\nA onpeseieHua JaBeHuA NOX WTaMioM NoJb3yemca cbopMyson 


PYASAT GC) a eotl ee (pa ee 
(VITO —— Cree UO) eee 


rye © (t) onpegeneno tbopmyson (9). 
gil3 aHasiM3a TOMYYeHHOrO pellieHHA BHAHO, TO TpeOoBanHve CHMMeTpHu 
BBeJeHO JIMIUb AIA YUpOWeHHA asreOpanyeckux MpeocOpasoBaHnit. 


Mockosckuit HHCTHTYT WHXKeHEPOB Tlocrynuno 
2KeESHOAOPORKHOFO TpaHcnopta 17 IX 1956 
um. WM. B. Cranuna 


UMTHPOBAHHAA JIMUTEPATYPA 


, . 
H. HW. MycxeaumsBuau, Hexoroppe ocnospnble 3aqauH MaTemaTHueckoli TeOpHuu 


ympyroctv, M., 1954. ? JI. HW. Ulepmau, Ipuxa. marem. u mex., 15, B. 3 (1951). 3 UT. 
ApamMaHoBuH4y, AIAH, 104, Ne3 (1955) * JI. B. Kana soe S tb K p p- 
a0 B, IIpHOnu2KeHHbIe Merogb! anamusa, M., 1953. 
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PH3HKA 


9. A. APHHIUTEHH « 
ABJIEHHE KPHCTAJWJIM3ALMM B CTATHCTHYUECKON ®H3HKE 
(II pedcmaezexno axademuxom H. H. Boeoarboevim 25 X 1956) 


IIpoOsiema KPHCTaJIM3auWH B CTaTHCTHYeCKOH (u3HKe ele He pellena. 
Metoy A. A. Buaacopa (1) NpHBO_UT Bcerga K HeMpepbIBHOM KPUCTaMIM3aLHH. 
OnpejesuTb TOUHOCTh erO ypaBHeHHH HM BHA Apa 3aTpyAHHTebHO. AnaJio- 
PMUHbIe pesyJbTAaTH Nosyyenb! C. B. TaOauKospim (°?). On wcxoquT M3 mpo- 
WUSBOJIbHOTO MpecTaBJieHHA OMHapHOH (byHKWHM Yepes OAuNHapHple. M3 Takoro 
we upeycTaBleHua ucxoquT Kupxsyy (°). Kpome toro, sqpo ypaBHeHua 
KupkByfa HeBOSMOXHO ONpeeIUTb HH TeOPeTHYeCKH, HH 9KCIeCPHMeHTaJIbHO. 
He pewmiaior npoOmemMbl Tak»Ke paOOTbl, B KOTOPbIX paccMaTpHBaloTcA HOO 
TOJbKO 2KHAKAaA (4), WHOO TOKO KpHcTasMueckaad cpasa (°,°), H paOoTbI, HC- 
XOJAMLMe H3 MOJeJIbHbIX TIpesctapsenul (7,8). 

B Hacrosmel paOoTte KpucTaniu3alua uccnegyetca MeToqom H. H. Bo- 
romo6ospa (*°), YTO NOSBOJIAeT CBA3ATb TEPMOAMHAMHYeCKHe (PYHKIWH CO CTPyK- 
Typou. 

@MyHkuuIO pacipesesienua s acTHI, ONpeseIMM yepes MpoHnsBO,AMMH 
yHKIMOHaT: 


“ SSL. (uy A 
Fa Lyris eV: \ Dud, + dy = E ORE ao Shane : 

N ! (1) 
L (u) =\pdv II (1 + vu (i)) dqi. 


i=1 


~@Myukunonan W (uw) = In L onpegenaet koppenaunonHbre PyHKUHH: 


d° Wu) alee E 
al al ee AU ASO RET ATA 


Bocnosp3yemca (byHKUMOHabHBIM ypaBHenuem H. H. Boro,o6opa: 


yb A: a C ; ; ; 
8u a a (Ss) - (zo)* eae = | L ( wy (i) (2, toa (7) “ue 1) al = Gis (i), (3) 


ay Ss ’ : 7 yy ‘ 

re 9, .,(i) = Il (1 + fiy) —1 (@> 8); fiz = exp atts —1 u z2—aKTHB- 
j=1 

Hoctp. JlorapuMupya M B3AB (PyHKUMOHAMbHy!0 NpousBoguyto oT (3), NOuly- 

4quM pH s = 1: 


{ 
S217 (uw) awn (PW (went +h) awa 


du (1) su(z) Su (1 


————_— - 7 (4) 
Tlanbuetiuum (byHKIUHOHaJIbHbIM AucppepeHuMpoBaHveM HM MoO\cTaHOBKaMH 
MOXKHO BbIPasHTb Bce gs yepes Fy B MOOOM MpHOAMXKeHHM NO KOppeALNH, 
r. @. C TOUHOCTHIO JO MOOcTo WieHa B pa3zoKeHuM tbyHKUMOHama W (u). 
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Jjaa cbyHkuun pacnpefenenya F, nomyaM 9THM MeTOJIOM ypaBHeHHe: 


nO) YS ae ee 


zu Ss! 
al 
\ 


4 
1 Fi(s-+ 1)dgo.dgsy = W (> fis), (5) 
rye 
Ka(1, 2) =fias Ks (1, 2, 3) = frefis Ee 
IIpu F,=1 cucrema mpHOnuxKenui NO KOppeJIAHM COBNaaeT C passJo- 
2KeHHeEM MO cTemeHamM voTHOcTH. Ho (5) umeeT ene H NepHoxuyeckoe pelle- 
HHe, KOTOPO@ HEBO3MOXKHO MOJYYHTb pasJiO%KeHHeEM MO CTeNeHAM MVJIOTHOCTH. 


Ypasunenne (5) Mp JONOAHUTeMbHOM yCAOBHH HOpMHpOBKH <Fy>cp = 1 9KBH- 
BaJICHTHO 3afaye Ha OTbICKaHHe yCJIOBHOrO 9KCTpeMyMa (yYHKUMOHAaa 


A (Fy 0, 9) =9€F, (1) In Fy(1) — ea Keg (1). ey 
s=1 : 


2am)" 
on Fils #4) darcapdaue gee (6) 


ompeyensemMoro H3 (5) C TOUHOCTHIO JO YWICHOB H MHOMUTeeH, He 3ABHCALIMX 
ot Fy. Ouu Bpl6paubl Tak, uToOpr A (F,) 6blsIO paBHO yyembHOH CBOOOAHOM 
3HepruH. JlelcTBHTebHO, MpH MOCTOAHHbIX TeMMepaType HM MJIOTHOCTH paBHO- 
BeCHOe pacnpeyesIeHHe COOTBETCTBYeT MHHHMyMy CBOOoAHOK SHeprun. JloKaxKem, 
Kpome TOrO, ¥YTO JaBJIeHHe H BHYTPCHHAA JHEPruA BbIPaxKaloTcA yepes Mpo- 
H3BO,HbIe (pyHKUHOHaIa A no v u &. JJaBnenne, cormacuo (°), paBHo 


P= — ge ae |, Fa (1, 2) daa, } (7) 


F, BbIpasuM C Nomousbio (4). Ja storo B (5) f;; 3ameHuM Ha fy; + vu (i)(1 + fai), 
npuyem f;j, He coqepxKaulHe KoopAuHaTH! (1), He mpec6pasyioTca, H BO3bMeM 
(byHKUMOHAaJbHy!0 NpousBoguyw. Ilocne paga npeoOpa3s0BaHHl NomyuHM 


= nl ak th aeeee es 
Fy (1, 2) = Fy (1) F,(2)(1+ fd eau = sae AG 
‘2. Fils idgg dg (8) 
a a Pe era ted \ actin 
Pre f 2D agp hens s+ 0[(s— ga) A(R). 
rs 
ra cE daa _ 44.439} H (9) 


Fy = Diaexp[i(kir)], rye k;=2nb;, b;—sextops! o6paTHof pewerKu 
vu OA/da;=0. Mpu scecroponHem cxaTHH Rk; ~ 07h; ane (=) | 


Pe Wire ade ys 
OF dF 
= = 3 (4 Ohi, = (0 2), H p= — 0A/dv. 


BipaxkeHve ia BHYTpeHHeli sHepruH (cM. (%)) ¢ noMoutbIo (8) 6e3 Tpyga 
IpHMBOAUTCH K Buy — 90 (A/9)/0d. TlocrosHupie, coyepxKamjveca B nocseq- 
HeM wWlheHe BbipaxkeHua (6), onpefeseHbl u3 CpaBHeHHA C psAOM HO 
CTeleHAM IIJIOTHOCTH WH, BOOOMe roBopsx, HecCymecTBeHHBI. Takum o6pa30M, 
byHKUMOHa (6) BbIparKaeT CBAS3b Mey CTpyKTypoli HW TepMOAMHAaMHUeCKMMA 
(yHKUHAMH. 

OTKJIOHeHHe YaCTH H3 NOMOKeHHA paBHOBeCHA B KPHCTase ABIAeTCH 
CYMMOH OovIbUIOrO HCA CAyyaliHbIX BeAHYHH UH, CyIeOBaTeNbHO, pacnpere- 
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a 


CHO NO HOPMaJbHOMy 3aKoHy. J\A crpyKTyp ¢ BbICOKOM CcuMMeTpHeli 3TO 


aciipeweseHHe ciepHyeckKH CHMMeTPpHYHO, Hu dyHKuMIO F, MOxKHO 3a,aTb 
Bre 


VU 
Bbaam ne SF ce 


Ulupuna pacnpeyenenua ry ABIAeTCA E(MHCTBEHHBIM BapHallMOHHbIM Napa- 
leTPOM, ONpeyeAeMbIM H3 ycoBuA OA (ro)/Ory = or 

IIpH MaysIxX 3HaveHHAX fro (byHkuMA (2x)~ "79° exp(—r?/2r3) Meer 
-OOpasHblli XapakTep, HM, pa3Jaraa aqpa K Bosdte re peluerkH, MOJIyauM: 


=| = 3 exp[—‘S ais thin) (10) 


3 Bie ses 4 
oe i I= 


Daksa (0, Thy see r1)+O(r), (11) 


s=1 L.. ai 


TKYNa clegqyeT OA/Ory = — 39/ry + O (ro) <0. 

B cyryyae OOJIbINHX fo BOCNOb3yemMcA pa3smoxwKeHnem (10) dynKunu Fy 
pag Pyppe. Ecaunpu ry 6ombiunx OA/Ory >0, To cdbyHKuMoHan A (F\) uMeeT 
[HHHMYM MPH KOHeCYHOM 3HaueHHH fo; B MPOTHBHOM Cuyyae TepHogqMyeckan 
TpyKTypa MOXeT OTCyTCTBOBaTb. HenocpeycTrBeHHaa moycTaHopKa (10) B (6) 
eT: 


32 = K 
Beg ee ly Le) aes ge Sele ee 
A (ro 2) - hs ae (s + 1)! 


=) pl apes (kn) — 1} 


(k, + kJ? + AE + A 
SoD) pate kine Sar ee 


| oy 
afer 
ae 

7M 
f. 
i) 


Alte, ik) i ate (12) 


= = 97, (> ki exp [—Riro] {¢ (ki) — 1} + 


k k, )? a Ri, k k, )2 a+ Ri, 
ee ie ( as Ip) = ost exp|— ( Loe 1) ats Lada 


af Ne ad ce 
mere ank 7.) pam | (13) 
a 
Koti =\Kota (le ---1 8+ 1) dga---dggy3 9 (ki) = = exp Li (Keir) K (r) ds; 
oO nl 
K (r) 2am nt efeiS ) Gann dq. -; 


o (kz, kj) = exp [é(kiti2) + i(kitis)] K (71, 72, 1s) €q2 qs; 


K (ty, fa, f3) = >, or VKets (1, «cS + 1) dqy...dq,,,- 
s=e2? 


ys—2 as 


3Hak OA/Or, pv SombWuX Fo OMpeyemMTCH 3HAKOM TwlaBHOTO YeHa, H YCJO- 
3He CYILECTBOBAHHA MepHOAMYeCKOrO pellieHHA MpHMeT BU: 


@(k) = VK patent (14) 
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O6nacTb TepMOAMHaMMyecKH YyCTOMYMBbIX KPHCTaJIIMYeCKUX COCTOAHHH | 
onpefesneTcA yCAOBHAMH: 
ee ma 0; iy Pr Oe 9) a Pa (Oe 9); Bae (0,4 9) = Png @2 9). (15) 
0 oe 
Tipu 3aqaHubix v;, u > meppoe 43 ycmopul (15) ompegeiaeT BeIMUHHY 1, 
BTopoe Vx. IIpu mMasiom Av =U%.—U;3 MO?KHO HCKJIIOUHTb Av uc yueTOM 
nepporo 43 ypaBHeHuit (15) u pasviowenua (13) NoyyHTb ycoBNe yCTOK4H- 
BOCTH B BHJe: 


D exp [—#2I {0 (kx) — + 
" k, +k, )?+8e48 
pan exp Se | es, a) ety 


kK +k, +0 
1 2 

Hanpumep, ui KyOwueckoli rpaHeleHTpHpoBaHHOH pellleTKM OONACTb 
yCTOHYHBOCTH HM MapaMeTp fo OMpefeIATCA CUIeEAYIOUIUMH yCJIOBHAMH: 


: 2 72 p22 F 
ei eeat exp|— “3! [- val | + 5exp|—2 - lem. 14..=0, 
(17) 
2k sora 4 18) 
fe (2) — 1] + exp] = | [o(k, k) +4)-+...<0, (18) 


rye k — ocHoBHOM BeKTOp OOpaTHOH pelleTKH (yMHOXKeHHbI Ha 2x), NpHueM 


v=6Y) 3x3/k3. Ja ompeyemeHua BCeX CBOHCTB KpHCTaJWwia K ypaBHeHHaM 
(17) u (18) cnegyer oGaBuTb ypaBHeHue cocTosHHA (9). 

M3 cuctremp: (17), (18) caleqyeT BO3MO%KHOCTb HelipepbIBHOM KPpHCTaJIM3a- 
uuu. JIMHuA HeMpepbIBHOrO Mepexofa oMpeseaeTcA ypaBHeHHeM 


co 


(ky) =F VK (9G rar = 1 (19) 
a) kr 
0 

mpu ycosun o(2k//3)<1. Tpu o(2k/VY3)>1 xpucrannusauna OyyzerT 
mepexoJoM mepBoro pola CO CKauYKOM ITIJIOTHOCTH; JIMHHA Mepexojga onpeje- 
sineTca cucTemol (17), (18), ecau B (18) 3HaK < 3aMCHUTb 3HAKOM paBeHCTBa. 

PacueThbl, NpoBeeHHble JIA MpocreHweH MOJesH B3aMMOJelcTBHA (6eCKO- 
HeuHbI Oapbep HM y3Kaa AMa) B NepBOM H BTOPOM pHOJIMxKeHuAX TO Koppe- 
JIAUMH, TOKa3aJIM, UTO Tp BLICOKMX TeMMepaTypax Mepvo_MyecKHX peuieHHi 
HeT, 3aT€M HeT OOMACTb HENpPepbIBHOH KPHCTAJWIH3aHH WU JIHWIb Mp Gomee 
HM3KHX TeMMlepaTypax KPHCTaJJIM3allMA CTAHOBHTCA Mepexojom nepsBoro pola. 

B paoore JI. J. Jlangay (1°) yTrBepoxxqaetcs, ¥TO KpHCTaJIM3alluA, MOXKET 
ObITh HEMPepbIBHOM TOJIbKO B H30JIMPOBaHHbIX TOYUKAX. OTOT BbIBOA cCuesyer 
W3 TIpeqnosoxeHuA, aTo pag Dypbe dynKunu Fy cofepKuT TOKO OfHY 
rapMoHuKy. OgHako B_ pa3siowxenHu (10) mpucyTcTByloT Bce rapMOHuKH 
C Kos*pPULMeHTaMU, ABJIAIOULMMUCA MaJIbIMH BbICWIMX NOPAAKOB. OGslacTb Hempe- 
PbIBHOH KPHCTa/IM3alMu Nosyyena Takxe JlenHapyz-JKoHcom u Jleponmai- 
pom (°) MeToyom cBoOo,HOro O6bEMa. 

B nepBoM mpHOJIM2KeHHH 10 Koppesmallud ypaBHeHue (5) copmagaer c ypaB- 
HeHuamu A. A. Baacopa u C. B. Ta6auKkosa. B cule yIOUlHX NpHOmM2*KeHUAX 


ANpO, Olpeyesasemoe B padoTe (7), OKa3bIBaeTCH HETOUHBIM. 
TOMCKHH HH KCHEPHO-CTPOUTeJbHbI Tloctynua0 
HHCTHTYT 9 VII 1956 
UWUTHPOBAHHAS JIMNTEPATYPA 
‘A. A. Baacos, Teopua myorux uactuu, 1950. 2C. B. Ta6ankos, KOTO, 
17, Ne 5, 386 (1947), *®J. G Kirkwood, E. Monroe, J.Chem. Phys., 9, Ne i 
515 (1941). 4H. 3. ®umep, KOTO, 23, Ne 2, 171; Ne 4, 437, 447 (1955). * 2. ee 
Herzfeld, M. Goeppert-Mayer, Phys. Rev., 46, 995 (1935). © M. Born, J. Chem. 
Phys., 7, 591 (1939). * A. UW. ® peu Kewb, Kunernyeckas teopua xugKocTel, Man. AH 
CCCP, 1948. *J. E. Lennard-Jones, A. F. Devonshire, Proc. Roy. Soc., 
A169, 317 (1939); 170, 464 (1939). ® H. H. Borouni6o B, IlpoOnembI HHamHUecKO 
baba tea cpusuxe, 1946. 1°J1. Tl. Jlau nay, KOTO, 7, Ne 1, 19; No 5, 
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PH3ZHKA 


HM. ©. KECAEB 


O TIPHYUMHAX YNOPAXOUEHHOrO JIBYKEHUA KATOJHOTO 
NATHA IJIEKTPHYECKOH JYrH B MATHHTHOM MOJIE 


(ITpedcmasaeno axademukom JI. A. Apyumosuvem 15 XI 1956) 


CnocoOHocTb KaTOJHOrO ATHa K YNOPAJOUVeHHOMY J{BYXKeHHIO B MIpHcyr- 
CTBHH MarHHTHOPO MOJIA yoke JaBHO NpuBJIeKaeT BHHMAHHe (pPH3HKOB BCJeACTBHeE 
HeEOObIYHOrO HanpaBJeHHA J[BW2XKeHHA MPH HH3KHX aBsenuAx cpegH (171%), 
B OHOpOAHOM Hose STO HalpaBseHHe OKa3bIBaeTCH AWaMeTpaJIbHO MpPOTHBO- 
MOJIOMKHbIM TOMY, B KOTOPOM JOJDKHbI OTKJIOHATHCA 3apAAbI 9IEKTPOMArHHTHO! 
CHIOH. OTOT THN ABHXKCHHA NOY HasBaHHe «OOpaTHoroy». 

MuorovieTHee H3yyeHHe KOOpaTHoro» ABH KeHUA (* °) He BHECIO ACHOCTH B BONI- 
poc O MexaHH3mMe ynOpsoyeHHOrO ABHxKeHHA ATHa. [IpeycraBasneTca cepbes- 
HbIM yIIyIWeHHeM, 4TO pH pelWwwe€HHH YKa3aHHOrO Borpoca AO mocyeqHero BpeMeHH 
He TIPHHHMasOCb BO BHUMaHHe COOCTBeEHHOe MarHHTHOe MOJIe KATOJHbIX YacTelt 
Myr, HalipsAxKeHHOCTb KOTOPOrO BOIH3H TpaHull MATHA, NO MpHOMUusHTeNbHOL 
oWeHKe, MoxKeT WocTuraTb 600 sper. B pesybTate Clox*KeHHA CTOPOHHEFO NOwWA 
H COOCTBEHHOPO NOJIA Ayr HeH30e2%KHO BOSHUKAET Pe3KaA ACHMMETPHA B pacmpe- 
eeHHH NOIA y rpaHHunsTHa. Kak noka3aHO HyKe, TaKoro pola aCHMMeTPHA 
MOXKeT ABHTbCH, MOMHHUPYIOUleH MpHYHHOH ABHXKeHHA KATOAHOrO NATHA pH 
HH3KHX JaBJIeHHAX. 

Ecam wmMeeTCH aCHMMeTpHA yCOBHH BOWH3H rpaHHlt KaTOAHOTO MATHA, 
cJIeyeT CYHTATbCA C BO3MOXKHOCTHIO NepeMelleHHA NATHA B HalpaBJIeHHH, B 
KOTOPOM YCJIOBHA 9MHCCHH OKaxkyTCA Ooee OarOonpHATHbIMH. Ja BbIACHe- 
HHA pOJIH ACHMMETPHH MAarHHTHO"O MOJIA B BH2KCHHH NATHA TpeOveTcaA nNpexye 
BCerO [OJIYYHTb OTBeT Ha [Ba BOTIpoca: 

1. Oxa3piBaeT JH MarHHTHOe Ove BIIMAHHe Ha yCIOBHA cbyHKUMOHHpOBa- 
HHA MATHA? 

2. Vimeetca JIM COOTBeTCTBHe MeXKY HampaBJeHHeM JBYXKeHHA MH Hanpas- 
CHHeM, B KOTOPOM H3MCHEHHe CYMMAPHOrO MAFHHTHOLO NOMA B OONACTH NATHA 
MOXKET CUHTATbCA HavOouee OaTONpHATHbIM B CMbICIe BO3eHCTBHA Ha Ayry? 

Kak noka3bIBaeT OMbIT, HaJIOKeHHeE MArHHTHOTO OTA mMOOOH OpHeHTallun 
IPHBOAUT K 3AMeTHOMY MOBDILICHHIO CTAOHJbHOCTH KaTOAHOFO NATHA PTYTHOI 
WYrH Hu3KOrO JaBJIeHHA, UpHyeM cTaOusMsupyiollee AelicTBue NoMa ycusn- 
BACTCA C POCTOM HaIIpAXCHHOCTH. ITO feHCTBHe MpOABAeTCA B TOM, TO B 
YCIOBHAX HecTaOHIbHOH Ayr, MOuyuatoulelica BOMM3H KPHTHYeCKUX 3HayeHHH 
myroporo Toka (0,5—3 a), Hamo*KeHHe MOA BbISbIBAeT CTAOHIM3aUMIO KaTO]- 
HOrO ayleHHA WH yYBeIHYeHHe CpeqHeH MpOAOMKUTebHOCTH ropeHusA Ayru. Bsu- 
ty STOrO ACHMMeTPHA B pacnipeyemeHHu NOMA y rpaHul KaTOAHOFO NATHA CHO- 
“O6HA BbIZBaTb CMeleHWe MATHA B pe3ybTaTe OOpa3s0BaHHA HOBbIX, Oovlee 
‘TAOMJIBHbIX ICHTPOB SMUCCHH BOSH OMHOI u3 ero rpanull. Cmeljenne nsATHA, 
6yCNOBNEHHOe ACHMMeTPHEH MOA, ROMKHO ObITh HallpaBJIeHO B CTOPOHY ero 
Bospactanun. K sToMy 2Ke BbIBO,Y MpMBOAMT avaH3 acHMMeTpPHU pacmpese- 
NeHHA KOHUCHTpalHH 3apxAXKeCHHbIX YaCTHW BOKpyr rpaHull IATHAa, OOpasyio- 
Welicd B pesysbTaTe 9CKTPOHHO-ONTHYeCKOTO JeHCTBHA MarHHTHOrO MoMA. 
OcHOBHaA OCOGeHHOCTh paclipejesieHHA KOHICHTpaluH COCTOHT B TOM, UTO 
MAKCUMYMY T1OJIA JOJKEH COOTBETCTBOBATb MAKCHMYM KOHICHTpalln. SameTHad 
ICHMMeTPHA B paclipeyeseHHH KOHUeHTpalHH MOET, OMHAKO, BOSHHKATb 
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JIMUIb IPH HH3KHX JaBJIeEHHAX Cpefbl, IPH KOTOPbIX CpeqHHH CBOOOJHBIM mpober 
3JIEKTPpOHOB A ocTaeTCA Ooubule CpeqHerO apMopoBcKOrO pafuyca R. 

TakuM OOpa30M, B yKa3aHHOM OOmacTH JaBJeHHH HanpaBJeHve [BH2KeHHA 
KaTORHOFO MATHA Ha pTYTHOM KaTOJe JOJKHO COBMaaTb C HaNpaBJIeHHeM HaH- 
6osee pesKOrO yBeHYCHHA CYMMApHOTO MarHHTHOPO MOJIA BOSH paul NAT 
Ha. Kak culefyeT 43 JasibHefmero, IpHMeHeHve yka3aHHOrO NpHHWMNa MaKCH- 
MYMAa MOI 6€3 KAKUX-IHOO JONOMHUTENbHBIX MpeAMOMORKeHHH O MCXaHH3Me H 
(pOpMe IATHA NO3BOJIAeT MpeACKa3aTb HalpaBseHve [BUXKCHHA B o6mlem curyyae 
Heogquopoguoro nova. IIpu stom HalmpsAX%KeHHOCTh MoMA ToKa 7, Mepemelilaroule- 
roca BMecTe C NATHOM, MOXeT ObITb 34aHa MPOCTbIM COOTHOMICHHEM 


H,= OS, (1) 
cnpabe,JIMBbIM pH sm1060H PopMe NATHA AH paccTOAHMH 7, NpeBbIMAaIoUlXx 
ero pa3Mepbl. k 

Ha puc. | nose Ayr Ha OKPyXHOCTH pafuyca 7, NpoBeseHHOH M3 WeHTpa 
KaTouoro natHa O, mpeycTaBsieHO BEKTOPOM, HalipaBJCHHbIM NO KacaTe/IbHOH 
K OKpyxuHocTH. BcyeqcTBHe CHMMeTPHH. 
TlOJIA YH OTHOCHTeIbHO NATHA, STO NOVe 
camo MO ce6e He MOXeT BbISBATb H30upa- 
TeJIbHOFO NepeMellleHHA NATHA BKAKOM-JIHOO 
OJHOM HanmpaBueHuu 9. HeoOxoqumas AA 
3TOrO ACHMMETPHA BOSHHKaeT B pe3yJIb- 
Tate HaslioxKeHHA BHewHero nolan H. Jaa 
JaJIbHEMINHX BbIBOJOB MpeACcTaBIAeT HHTe- 
pec cayyaH CHJIbHOrO NOJIA, Np KOTO- 
pom 6ecnopsyouHoe ABHXeHHE CBOUTCA 

tid K* MHHHMYMY HM TpaeKTOpHA MATHA OKAa3bI- 
Pic |. Tpapivecnoeoctpoenre Kcr. paeten mpapntbiioli. B caysae CHabHl0r0 
ayra H, ¥ croponneronoaa ccoctap- NQUH HanPaBCHHA Pm, By KOTOPBIX CY Me 
amomunmn Hy u Hy MapHoe Nose Ha OKpy2KHOCTH JocTuraeT 
SKCTPeMAJIbHBIX SHAYCHHH, MOFyT ObITb 

ompefesieHbI C QOCTaTOUHOH TOUHOCTbIO H3 ypaBHeHHA 


oH Hy 0,2i 
OF dull oon 

Stree CRS ATT 4 
oy FH re 


Ocu x H y pacnOlOXKeHbI B MOCKOCTH KaTOJa, HW yrO  OTCYHTHIBAeTCA OT TO- 
JOMKHTEMbHOrO HallpaBJIEHHA OCH Y B CTOPOHY MOMOMKUTeMbHbIX x. CocTaBsAIO- 
mje CTOpoHHero noma Hx M Hy C4YHTaIOTCA MOMOMKMTEIbHBIMH, ECCI COOTBeT- 
CTBYIOUMe BEKTOPbI HallpaBJIeHbl B MOJIOXKUTEbHOM HalpaBJeHHu ocell. Kax- 
OMY SHaYeHHIO ApoOH B MpaBoli YacTH paBeHCTBa COOTBETCTBYWT Ba HaMpaB- 
JC@HHA $m, U3 KOTOPbIX OHO ABJIAETCH HAaNpaBJeHHeM MaKCHMYyMa, a Apyroe — 
MHHMMYyMa Novia. BBuwy Toro, 4TO OHH AMamMeTpambHO MPOTHBOMOJIOXKHMI, Ha- 
NlpaBJIeHHe MaKCHMYMa HM ABJIACTCH HallpaBJIeHHeM JIBHXKCHHA MATHA, ECM F 
oOosHayaeT o*ppeKTHBHBIM payuyc B3auMOelicTBHA KaTOJHOTO NATHA C Mar- 
HHTHBIM NosemM. Ilo cmpicay mocTaBeHHOli 3aqauH BemMuMHAa rf WOKHA He- 
CKOJIbKO TIPCBbIaTh JCHCTBUTEJIbHbIe PasMepbl NATHA, TaK KaK HallpaBsenHe 
ABW2KCHHA 3aBMCHT OT pacnpeeNeHHA NOJIA B OKpecTHOcTAX nATHa. Ecnu Koop- 
AMHATHbIC OCH PaCHOJIORKUTb Tak, YTO 3HaMeHATeMb B MPaBOli yacTH PpaBeHCTBA 
OCTAaeTCA MOMOAKUTEIbHBIM, TO MAKCHMYMY T10JIA OYAYT COOTBETCTBOBATb OCTpbIe 
yrabl H OT (2) MoxHO Nepelitu K AucppepeHManbHOMy ypaBHeHHIO TpaeKTOpHhH, 
3aMeHHB tg Om NPOHSBORHO! i ..B ofHopoqHom nove 
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1, CNEMOBATEMBHO, MATHO JOUKHO TlepeMelaTbCA MOA MPAMbIM YIJIOM K HampaB- 
I€HHIO TAHTeHUMAIBHON CocTaBsIoMeh NOMA H, MOCKOIbKY YIvibl @ H & OTCUH- 
fBIBAIOTCA OT B3aHMHO MepmeHAMKyJApHbIx ocel. Jlerko yOequTbca B TOM, 
TO HalpaBJIeHHe STOTO ABHXKEHHA MPOTHBONOMOKHO HallpaBJIeHHIO OTKOHe- 
IMA SMHTHPYeMbIX KATOJOM 3JEKTPOHOB B nove H, T. e. wu2xKeHHe 10 CBOeMy 
Tay ABIAeTCA «OOpaTHbIM». B HeoQHOpo_HOM nose tg Pms4—tg x, H HanpaB- 
N€HHE ABYXKEHHA JOJIKHO OpeeATbCA Oonee CIOXKHbIM MpaBnsom (2). 

YpaBHeHHe TpaeKTOPHA KaTOAHOrO NATHA MpHoOperaer npocrToli BUA B culy- 
Tae NOMA, SaBMCAMELO JIMUIb OT KOOPAMHAT X M Z, C TAHTeHWMAbHOL CocTaB- 
MALolleH, HalpaBJIeHHOH BAOb OCH X: 


dx Teper | ena 


die) 020 wae (3) 


Takoro poya nome nolyyaeTcA Ha MOMIOCHbIMH HAKOHeUHHKaMH 3IeKTpoMar- 
HHTa, pa3JeJIeCHHbIMH TIPOMeXYyTKOM B Bue MapaseNbHOH We, pacnoso- 
KEHHOM BOIb OCH y. XapakTepHOl OCOGeHHOCTHIO TpaeKTOPHH ABJIAeTCA TO, 
YTO yYrOJI HaKJIOHA KaCaTeJIbHOH K HalpaBsie- 
HHO «<OOpaTHOrO»y JBHXKCHHA, COBMaarollemy 
C HalpaBJleHHeM OCH Y, OKeH ObITh IpH- 
OJMSHTebHO TIPONOpwWwoHaeH HeoqHopon- / P77 
HOCTH NOJIA. OTO CBOLCTBO TpaeKTOPHH serKO 
NOHATb Ha OCHOBaHHH CBA3H, KOTOpaHn Cylle- 
CTBYeT Me?K]y <OOpaTHbIM» JBH2KeHHeM IATHA 
Mero CMelleHHeM B CTOPOHY YyBeIHYeHHA 
novia. O6a STH JBHXKCHHA BbIZBAaHbI OOueL 
MNpHYHHOH — acHMMeTpHeli Noa B OOsacTH 
natHa. ACHMMeTpHA cIO%KeHHA CTOpOHHero 
H coOcTBeHHOrTO TomeH jaeT Hayao «o6parT- 
HOMY» J[BH2KeHHIO, TOra Kak CaMa 110 cede 
ACHMMeETPHA CTOPOHHerO MONA CJIYKUT MpH- 
WHHOH OTKJIOHCHHA MATHA BYOJIb OCH X. Puc. 2. PacnonoxkeHwe MOuIOCHEIx 

YkKa3aHHOe CBOHCTBO TpaeKTOPpHH OpbIIO HaKkOHeYHHKOBH TpacKTOpHA KaTOL- 
MOATBEp%XeHO IKCHePpHMeHTambHO. B_ nep- Bee he 
BOHAYAJIDHbIX OMbITAX NATHO COBeplmasO BH- 
7KEHHE HA OAHOPONHOM PTYTHOM KaTOJe B MOJIe JICKTPOMArHHTA, MOJIOCHbIe Ha- 
KOHEYHHKH KOTOPOrTO HaxOMsINCbh Ha 0,6 cM HHKe YpOBHA PTyTH. B jabHei- 
IIeEM C I@uIbIO MCKJIIOUCHHA WCKaxKeHHH, CBA3AHHbIX C BO3OyKeHHeM  [10- 
BEPXHOCTHBIX PTYTHBIX BOJIH, PTYTHbIM KaTO Obl] 3aMeHeH TaqKOW MeqHOH 
WwacTHHOH, MOKpbITOH TOHKHUM caoem pTyTu. IInacTuHa yKpensAach Hay 
MOJHOCHBIMH HAKOHEYHHKaMH, MpOMexKYTOK Mey KOTOPbIMH UMe CopmMy 
WleJIH WHpHHOH B 1 cM x AmHHOH 6 cm. PaBHopecHoe JaBJIeHHe pTyTHOrO Mapa 
B OOB€Me COOTBETCTBOBaIO TemMepatype 20—22°. 

O6prunbit NyTb NATHA MpeycTaBseH cxemaTuyecku Ha pune. 2. IlaTHO oT 
MecTa CBOero BOSHHKHOBeHHA O BuraOCb B HalipaBJIeHHH OCH CHMMETPHH TOA, 
HeNpepbIBHO MpHOHKascb K He. JlocTurnysB B TOUKe P rpaHUlbl KaTO}a, NAT- 
HO OrHOaO KATO BAOb MpaBOH HMM MeEBOH NOMyOKPyXHOCTH JO TepeceyeHHA 
C OCbIO CHMMeTPHH B TOUKe Qu ycTpeMsANOCh MO ITOH OCH, edad e€ XOPOLO 
pa3JIMYHMOH Ha CHHMKAaX. 

Ha pue. 3 npuBeyeH CHHMOK (3X) c H306paxkeHveM TpaeKTOPHH MATHA NpH 
Toke 3 a H Halps2xKeHHOCTH Ha OcH CHMMeTpHH NOH Ho=1300 sper. Kak moKa- 
3a 1a OOpaOoTKa MHOFHX MOAOOHEIX CHUMKOB, B MpeyleaX paccTOAHUl x = 0,7 cm 
OT OCH CHMMETPHH NOJIA Y TpaeKTOPHA MATHA MOET ObITb BbIPAaKeHa MPOCTIM 
y paBHeHHeM: 


Xx 
In = Ay. (4) 


B 9THX peyeax UCHOJIb3OBAHHOe B OMbITaX pacnpeseeHHe TOI MOET ObITb 
alTIPOKCHMHPOBaHO BbIPaxKeHHAMH 
62 1 


Ey, = etl — ax"), 


H, = H,(1 — bx?) 


lIpH 3HaYeHUSX TOCTOAHHBIX a = 0,28 cm’? u Ob =0,76 cm *, mpHuem ypaBHe- 
une (4) c MocTaTOUHOH TOHOCTbIO MpefcTaBsAeT TpaeKTOPHIO, NOs yyalouly!oca 
u3 pelleHHA AucepenunabHoro ypapuenna (3). [locrosnHaa A oka3biBaeTca 
CBA3aHHOM C fF COOTHOLICHHEM: 

2,8H 
aah 


A 


Uucnenuaa peivunna A Opa Halijqena paBaod 1,1 cm? Ana TOKa 3an 
1,65 cm? guia ToKa 15a, oTKya AA aspceKTHBHOPO payuyca fF NOMyyaroTcA, COOT- 


Puc. 3. Pororpapua TpaekTOpHu KaTOAHOrO NATHA B HEOJHO- 
pogHoM nome (3X) 


BeTCTBEHHO, 3HaveHHA 3,3-10°? cm uw 9-10? cm. JlelicTBuTenbHbIe pa3smepBs 
NATHa pH yKa3aHHbIX 3HaveHHAX TOKa, COriacHO JaHHbIM Ppyma (1), u3me 
HAIOTCA B Mpegenax oT 0,3-10°% cm go 1,5-10°? cM. 

CopnayeHve (bOpMbl TeOpeTHYeCKOH HM eHCTBHTeIbHOH TpaeKTOPHU MATHA 
B HEOAHOPOAHOM Mole, a TAK%KEe PasyMHbIM NOPAJOK BeMMYHH payyca r, onpeye- 
JeHHbIA NyTeM CpaBHeHHA TeOpuH H OMbITa, CBUJETeIbCTByeT 0 MpaBomMep- 
HOCTH CJ@JaHHbIX TpeqmooKeHHH O JOMHHUPYIOWleh POH AaCHMMeTPHH Mar- 
HHTHOFO NO B OOACTH KaTOAHOrO MATHA B M€XaHM3Me yOpsAOYeHHOTO ABH- 
XKCHHA TATHA MPH HM3KHX aBJIeHHsAX. 


= 
+] 


Bcecow3Hblli 3IEKTPOTCXHHYCCKHH HHCTHTYT Ilocrynuao 
umenu B. VW. Jlenuna 9 XI 1956 
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PHSHKA 


A. A. MAHEHKOB, A. M. TIPOXOPOB, I. C. TPYXJIAEB u fr. H. AKOBJIEB 


# 
CBEPXTOHKAA CTPYKTYPA MAPAMATFHHTHOLFO PE3OCHAHCA. 
AMEPHbIM CNHH WH MAPHHTHbIA MOMEHT 5,3-rOM4HOrO 
PAX MOAKTHBHOFO H30TONA Eu? 


(ITpedcmaezexo axademuxom JI. A. Apyumosuuem 13 XI 1956) 


‘ 


V3 cpepXTOHKOl CTpyKTYpbl NapaMarHHTHOrO pesoHaHca Onpeseneub! Ajep- 
[bl CIHH H MarHHTHbIM MOMeHT 9,3-roQHYHOrO payqnoakTHBHOro us0ToNa Eu!®: 
(Eut®) = 3, | (vise) | = 2,03 agepHbix marHeToua. 

B pa6orax (', *) Oblna uccieqoBaHa CBepXTOHKaA CTPyKTypa MapamaruutT- 
oro pesonaHca Eu**, o6ycmoBieHHad sipamu cTaOH/bHbIX H30TONOB Eu 
ete 

B jaHHOow paOoTe MbI HCCJIeqOBaH TapaMarHUTHbIlt pesoHaHC B MOPOLIKO- 
OpasHom cbocdope SrS, akKTHBHPOBaHHOM eBporueM, CojepKallluM 5,3-roqHyHbilt 
yaHOaKTHBHBIN H30TON Eut®. Tlocnequuli Obl nOyyeH nyTeM OOw1yYeHH AL ecTe- 
‘TBEHHOH cmecu H30TONOB Eu?®! (47,77%) uv Eut® (52,23%) KoTebHBIMH HeliT- 
yoHaMH. IIpnH sTOM OOMyYeHHH MOMyyaeTCH 3aMeTHHIii BbIXO, paqWuOakTHBHOTO 
izoTona Eut®*, o6pasyromeroca u3 Eu? no peakuuu Eut® (n, y) Eut®. 

SaMeTHOTO HaKOMJeHHA APyruxX pasWoaKTHBuHbIX H30TOTIOB, Eul®4 y Eut®®, 
OpasylollHXcA B KOTNe NO peakunam Eu? (n, 7) Eut®4 uv Eut§4 (n, 7) Eut®, 
ie IIPOHCXOMHT BCJeACTBHE HENOAXOAAMMX JIM STOO COOTHOMEeHHL sppeKTUB- 
fbIX HeEHTPOHHbIX ceyeHHH Aa Eut?, Eut®4 wy Eul®® (8, 4), WcxoquHaa cmecb 
oTonos Eu! wy Eu? o6myyanacb HeHTpoHHbiM noToKoM 4-10! B Teuye- 
ive 39 cyTOK. 

B pe3yibTate oOyyeHua Opiia nomyyena cmecb us0Ton0B Eut, Eut 
1 Eul®’, orHOCHTeJIbHOe COJepKaHve KOTOPbIX, KaK MOKa3aJIH Hal 3KcNepH- 
MCHTbI 10 NapaMarHHTHOMY pe3OHaHCy, OMHCbIBaeMbI€ HH2Ke, COCTABIAJIO COOT- 
3eTCTBEHHO 29%, 17% u 54%. 

O6pasen docdopa SrS, akTHBHPOBaHHbIH 9TOM CMeCbIO H3OTONOB eBponHaA, 
SII MOyYeH MeTOJOM, pa3spaOoTaHHbiM 3. A. Tpane3sHuKoBol. OTOT mMeTO, 
3aKIOUAeTCHA B CuleAyrollem: B cmMecb 2 r SrCOg, 1,5 rS u 0,35r SrCl, BBoqusca 
yacTBOp EuCl,, mocue vero CMeCb NpOCyWIMBaaCb WH NpOKaJIHBaslaCb Ha BO3Ayxe 
Ip Temnepatype 1150° C B revenue 20 mun. Konuentpauua eppomua B cpocibope 
ocTtaBlana ~ 104. 

TlapamarHuTHbIi pesoHaHc B 9TOM OOpas3ile Obl UMCCJIefOBaH Ha yacTOTe 
343 Mri, C NOMOMLbIO CynepreTeposHHHOrO pafMocneKTpocKoma, OMMCaHHoro 
5 (°). HaOmogenuHbili cneKTp u300paxKen Ha puc. |. On cOCcTONT 43 Tpex cepuit 
<OMIOHEHT CBEPXTOHKOM CTPyKTYypbl, OOycoBeHHBIX ApamH Eut, Eut? 7 
But. cnekTp IpHHalJexKUT OMHOMY 3JIeKTpoHHomy nepexogy M = 1/, <—->—"/, 
JMHUM, COOTBETCTBYIOUe APYrHM 3JIeEKTPOHHBIM Nepexoyam, He HaOsOfaroTcs 
sCJIEJICTBHE HX AHH3OTPONMHOTO yIUHpeHHA B NOpouKe). 

Cepua I cocrouT u3 HaHOoee HHTCHCHBHBIX JIMHHU, IpHHayeKalllux H30- 
rony Eut®, cepua I] — menbuieh uHTeHCHBHOCTH — Eut® yw cepua II] — nan- 
weHbileli HHTCHCHBHOCTH — paqHoakTHBHOMy u30Tony Eu??. 

CHOUIHbIMH JIMHHAMH Ha pHCyHKe H300paKeHbI XOPOLIO paspeleHHbIe KOM- 
JOHCHTbI CI€KTpa, MYHKTHPHbIMH — KOMMOHEHTHI, NpHHafexkalllve HS3OTONY 
Eul®2, KoTopbie MepeKpbIBaloTcA B HaOwoaeMOM CIeKTpe KOMMOHEHTAMH OT 
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w30Tona Eut®!, MarHuTHoe movie.u3Mep AsIOCb C TMOMOULbIO MPOTOHHOTO pesoHaHca. 
Tonoxkenne HHH yKa3aHo Ha pc. | B YacTOTaX MpOTOHHOrO pesoHanca (B Mr). 
Kak Bugquo 43 pic. 1, YHC0 KOMMOHEHT B KaxkKJOH U3 Cepul I u II paBuo 6, 
YTO COOTBETCTBYeT SAePHbIM CMMHAaM Eul®! y Eul®? / = 5/,, a mouHble pacijen- 
JleHUA B STHX CepHAN, KaK y2Ke Opls0 coobmeHOo (+, *), HaloT AA OTHOMICHHA 
MaTHHTHBIX MOMeHTOB sep Eut®! y Eut peamauny tysi/tis3 = 2,24. 
Uro xacaetca cepuu III, npuvaqexamel payquoakTHBHOMy H30TOIY ie) 
TO B Heli pa3pelleHbI! He BC€ KOMMOHEHTb! BCeACTBMe TepeKpbITHA UX 
juuuaMH cTaOuabHoro usoTona Eu?®!. Tlonnocrbio pa3- 
13.948 pemenpr mHHuH 14,096; 14,160; 14,290 u 14,416 mru. 
OTHOCHTeJIbHbIe paCCTOAHHA MeKAY STHMM JMHHAMH NOKa- 
3bIBaloT, YTO sjepHblit cnuu Eu papen J = 3.IIpu stom 
OcTaJIbHble 3 JIMHHH, KOTOpbIe JOJKHbI HaOOAaTbeCA IPH 
14,083 yactotax 14,225; 14,354; 14,480 mru, mepeKpbIBaloTca 
4098 COOTBeETCTBEHHO wHHMAMU 14,218; 14,353 u 14,488 mry 
———_—— 4139 y3oToma Eul®!, nockouIbky paccCTOAHHA Mey STHMH COOT- 
arene! BeTCTBYIOUIMMH JIMHHAMM MeHbIWe WHpPHHbI WHHL (12 Kry 
——77 © =~ no uactorHo mKkane mpoToHHoro pe3zoHaHca). OTo nepe- 
6 2e5 KpbITHe NOATBEp%aeTCA TEM, YTO HHTCHCHBHOCTH JIMHHH 
hie 14,218; 14,354 u 14,488 mru B HaOmIOJeHHOM crieKTpe 
oma 4320 OouIbIe HHTCHCHBHOCTeH Apyrux JIMHMM H3s0TONA Et ?se 
559 Jlio6pie Wpyrve 3Havenua sAyepHoro cnuHa Eu’, kpome 
M556 ggg §=s| == 3, HCKIOUAIOTCA, TAK KaK B MPOTHBHOM CJlyyae JOJKHBI 
; 6bIIH Obl HAG OMaTbCA JONOJHUTEJbHbIC JIMHUM, JOCTATOUHO 


5 
ut 5 


li Sih 4443  XOPOWO paspelleHubie OT JIMHHH CTaOHJIbHBIX M30TOMOB. 
___ 4480 BeposxTubm O6pio 3HayeHHe J = 6, Tak Kak pH 9TOM JO- 
etn ee. TOJIHUTeJIbHbIC JIMHHH JOJDKHbI ObIH Obl OH3KO pacmowa- 
raTbca K JIMHHAM. u30TONa Eu? yw mora Obl MepeKpbl- 
BaTbCH TOCJIeqHHMH. 

OyHako, JeTabHbii aHalH3 HaOsoeHHOrO cneKTpa 
14,630 moKa3biBaeT, uTO 3HaueHHe / = 6 Take HCKIIOUeHO. ITO 

MOATBeEpKMaeTca /[BYMA OOCTOATEIbCTBAaMH. 
ee IIpu J =6 jomkua Opima Obl CylieCTBOBaTb JIMHUA 


cTpykTypa mapamar- 
eh pesonanca 14,128 mri. Ora Mpeqnonaraemaad MHA Opla ObI B CeKT- 


B SrS- Ey 152152153 , ~pe JOCTaTOUHO XOpouIO pa3speuieHa oT HHH 14,139 mri 
3/IeKTpOHHOM Mepexo- H30Tona Eu’?, nockosbky OTcTOANa Obl OT Hee Ha paccToa- 
me M=*/2<>—"/2 HMM 11 Kru, NOYTH paBHOM lWHpHHe mHHuW. MoxHO yKa- 
3aTb, 4YTO XOPOIO paspellieHbI B HaOmIOJeCHHOM cHeKTpe 

muHnn 14,083 nu 14,096 mru, orcTosuque ogHa oT Apyroii Ha 13 Kru. Tua- 
TeIbHOe H3syyeHue HHuU 14,139 mry noKa3ano oTCyTCTBHe mpeqnomaraemou 
JIMHHM. CpaByeHue OTHOCHTeIbHBIX MHTCHCHBHOCTeH HHH CHeKTpa TaKxe 
yka3aJlo Ha OTCYTCTBHE JONOJIHHTeIbHBIX JIMHHM, KPOMe JIMHUM, COOTBETCTBYIO- 
mux cnuyy J/= 3. * 

Takum 06pa30M, MOXKHO CUMTATb YCTaHOBJICHHBIM, YTO AJepupili coun Eul®? 
paBeH 3. 

Yactorb HaOmoyeHHoro cneKTpa OMMcHIBaloTCA (popmywiolt (2): 


hy = gBH--Am + 5 7 {I (I + 1) — m?}. (1) 


CpaBHeHne HaOOJeHHEIX YacTOT C STON PopMyvOl JaeT Aa g-akTopa H KOH- 
CTAHTbl CBEPXTOHKOM CTpyKTypbl Ajs, Culeqyloulve 3HaveHua: g = 1,992 + 
-++0,001; A*,;2=0,064-L-0,002 mr (mo “acToTHOH mKase MIpOTOHHOTO pe30HaH= 
ca); Ajse = (13,9-++0,1)-10-4 cmt. Crenyer ormeruTb, uTO a KOHCTAaRT 
CBEPXTOHKOM CTpyKTypb!l Ay5; uM Ajys53 Woyyalorca 3HaueHua A,,, = (29,4-- 
+ 0,1)- 10% cM +; Ajss == (18,1 +0,1)- 10-4 cm, KoToppie HeECKObKO MeHbIIe 
SHaYeHHH, ONpeeNeHHbIX AA ocdopa SrS-Eu B (?, *). Mockonpxy cpepx- 
TOHKO€ pacileMeHve 3aBHCHT OT S3JIEKTPHYeCKOrO NOMA KpHcTama, TO 3TO 
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ACXOMKCHHE, BEPOATHO, CBA3AHO C HEKOTOPHIMH pa3JIHUHAMH B KpHCTaMye- 
KOH CTpyKType 3THX OOpasloB. 

SHayHTebHOe PasIMYHe B BeMHYHHAX KOHCTAHT CBeEpXTOHKOH CTpyKTYpbl 
KOO 15%) Sbiio paHee Haiiqeno (7) B SrS-Eu uw CaFe- Eu. Ognako Bo Bcex 
mywaax OTHOWeHHE Aj5;/Aj53 OblMO OMMHAKOBBIM, T. €. He gaBHCeO OT KpH- 
raylMYeCKOH CTPyKTypbl. 

TlonHoe cBepxTOHKoe pacileneHve JIA aHHoro u30TONa paBHo 2A/ 4, 
OCKOJIbKY KOHCTaHTa A MpONOpWHOHAIbHa OTHOWeHHIO MarHHTHOrO MoOMeHTa 
apa K ero cnuuy /, TO NOMHOe pacuenseHHe NponopunoHabHO pw. Tostomy 
3 HaOmOJeHHOrO CHeKTpa HeMOcpeACTBEHHO MOXeT ObITb ONpeseieHO OTHOWEe- 
Me M@rHHTHBIX MOMeHTOB sep Eul®! (uu Eu’) a Eu®?. Sto ornomenne 
aBHO: 


Miso /Yisi1 = 1,77 + 0,02. 


Vcnob3yi JWI Uys, H3BecTHyIO BemMunHYy 3,6 s,epHbIX MarHeTOHOB (°), 
Jif MarHHTHOrO MOMeHTa sijpa Eu”, nomyuaem: 


Uisg = 2,03 AyepHbIX MarHeToHa. 


OTHOCHTeJIbHbIe 3HAKH MOMEHTOB 45; H f4y52 OCTAIOTCH HeOMpeeJIeHHbIMH. 
JHU MOryT ObITb ONpeyeJeHbl MyTeM CpaBHeHHA CBePXTOHKOrO pacwleneHuA 
| pa3/IHYHbIX SJIEKTPOHHBIX Mepexogax (°). 


Tloctynuso 
2 XI 1956 


WHTHPOBAHHASA JIMNTEPATYPA 


1B. Bleaney, W. Low, Proc. Phys. Soc., A 68, 55 (1955). ® A. A. Manen- 
obs, A. M. I1poxopos, JAH, 107, 402 (1956). ? J. 103, Hetitponnbie uccenoBanna 
a amepupix koTnax, WJ1, 1954. *R. J. Hayden,J.H.Reynolds,M. GIngram, 
Ihys. Rev., 75, 150 (1949). .5 A.A. Maneuxos, A.M. Il poxopos, Pagnorexu. u 
nextTpouuka, 1, Ne 4, 469 (1956). ® P. F. A. Klinkenberg, Rev. Mod. Phys., 25, 
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Tornaynn AkayeMuu HaykK cccP 
1957. Tom 112, Ni 4 


hh | [EO®H3HKA 
H. HW. BY JIb®COH 


METO] HW3Y4YEHHSHA KOMMEHCAUWMOHHbIX HACXOAAWINX 
TEYEHHH OKOJIO PASBHBAIOLUMXCA KYYEBbIX OBJIAKOB 


(IT pedcmaezeno axademuxom B. B. Ulyaedixunoim 18 XI 1956) 


Mero WHAMKAaUMH KOMMeCHCaHOHHbIX HHCXOJAWMX TeyeHHH, OOyCJIOBJIeH- 
HbIX PaSBUBalOUMMHCA KYYeBbIMH OOaKaMHM, OCHOBAaH Ha Cylefyloulux coobpa- 
XKCHHAX. 

KomnencalMoHHble HHCXOJAllMe TeYeHHA HAadHHaloTCA BOWH3H BepXHeH 
rpaHulb! OOaKOB, rye CObl4HO HaOwOaeTCA CpaBHUTeJLHO ca6oe nayqeHHe 
TeMlepaTypbl C BbICOTOH, a HHOra H3OTeEPMHA HM Jake HHBEPCHA TemNepaTypbHl. 
BcuieqcTBHe 3TOTO BO3AYX B KOMMCHCAWMOHHBIX TEYEHHAX B Mpolecce ONyCKaHuA 
CTaHOBHTCA Tensiee OKpyKalollel aTMocdepbl, TaK KaK HarpeBaeTca npHOnH- 
3HTeIbHO 10 aqua6aTHYecKOMy 3akKOHy. B coe, B KOTOPOM Pa3BHBaloTCA Ky- 
yeBble OOaka, rpaqveHT TemMepaTypbl He MOXET ObITh Gombe aqnadaTuyeC- 
koro (1), Ilostomy mpeBblleHHe TemnepaTypbl B HHCXOJALMMX TEYCHHAX, BOS- 
HUKWee B Mpouecce ONycKaHHA B COAX CO C/laObIM NaqeHHeM TemnepaTyphi 
C BbICOTOH, pH OTCYTCTBHH NepeMeLIHBaHHA JOJKHO COXPaHATbCA HJM Jake 
BO3pacTaTb, CCH 3TH TEUCHHA HMEIOT JOCTATOYHO OOJIbULyIO NPOTAXKEHHOCTh, a 
rpayueHT TemnepaTypbl B OKpyXalollleM BO3yxe MpoOAOswKaeT OCTABATbCA MEHb~ 
we aqua6aTuyeckoro. Takum O6pa30M, KOMMeHCaWHOHHbIe HUCXOJALMe TEYEHHA 
Bcera HMeIOT TemnepaTypy Oovlee BBICOKYIO, UCM OKPy2XKalouluh BosAyx. Bua- 
royjapa STOMY OHM JIErKO (PHKCHPYIOTCAH METOJOM, COBEPUIeEHHO AaHasIOrHUHbIM 
MeTOAY HHAMKaUHH BOCXOAAMMX KOHBCKTHBHbIX NOTOKOB (”), IpH NOMOMIM MaJio- 
HHEpWHOHHOFO UYYBCTBUTeIbHOrO TepMOMeTpa, YCTaHOBJIGHHOrO Ha CaMmoyvieTe. 

Ha puc. 1 npegctapnenbl OOpasubl OCHMIOrpaMM 3anHcH TemiepaTypbl 
BO3qyxa, Meperpy30K CaMOvleTa, CKOPOCTH MOJIeTa H OTKJIOHEHHA OT 3aaHHOu 
BbICOTbI Ha TOPH3OHTAJIbHbIX M@PlUPyTax, YaCTHYHO MpOXxoAAMMX yepes Kyye- 
Bble OOaKa. M3 paccmoTpeHua xOJja TemMepaTypbl BHAHO, YTO HeMOCcpeCTBeH- 
HO BO3sIe OOIAKOB WH OCOOeHHO MeXKAyY HHMH YeETKO BbIABJIAIOTCA OTHOCHTEJIBHO 
Y3KHE HM JOCTATOYHO OTN YAO HeCA OT OKPyXKarollle Cpe hI TelJIble MOTOKH* Cc TeM- 
nepaTypOH, 3HayHTebHO OoJlee BbICOKOH, yemM TemmepaTypa 6e3s06ayHOrO BOS- 
Wyxa Ha ypoBHe noseta. CormacHO CkKa3aHHOMY BBIIe, 9TH TeIJIbIe MOTOKH MOX- 
HO HHTeplipeTHPpOBaTb, KaK KOMMCHCAWMOHHbIe HHCXOAAMIMe TeyeHua. V3 ga- 
MHCH aKCeJIepoMeTpa BUAHO, YTO B MOMEHT BbIXOJ{a CaMOJeTa H3 STHX MOTOKOB 
HaOJOMalOTCA SHAYHTeIbHbIe N€perpy3kH; STO yKasbiBaeT Ha pe3sKOe H3MeHeHHE 
BEPTHK@JIbHBIX JBH2KeHHH NpH Nepexose u3 NOTOKAa B OKPyKaloulNl BOsTyX. 
SHaK Neperpy30K (OObIUHO MOJIOX%KHTEIbHbIH) H HX Pe3KOCTb NOATBEPKMa‘woT 
HUCXOJAUIMH XapakTep KOMMCHCALMOHHbIX MOTOKOB, H OTCYTCTBHE 3HAYHTeIbHOTO 
MOrpaHH4HOrO COA Me%KLY HACXOAALWIMMH NOTOKAMH HW OKpy2xXarolleH cpesoit. 

Visyuenne yka3aHHbIM MeTOJOM KOMMeHCALHOHHBIX HHCXOAAMMX TeueHnii, 
BbISBaHHbIX PaSBHBaIOWWMMHCA KYYeBbIMM OOaKaMH, NOKa3asI0 HalMuve pasa 
XapaKTepHbIX OCOOeHHOCTeH STHX TeYeHHH: 

I. Komnencaunonnble TeYeHHA MOKAMM3YyIOTCA HEMOCpeCTBEHHO OKOIO 06- 
NAKOB M MpeCTaBJAIOT COOOH OTHOCHTEIbHO y3kHe (MOpaAAKa pasmMepa oOaKa) 


MOTOKH, JOCTATOUHO OTMMYAIOWMeCA OT OKPyxXaloulero Ge3s06nauHOrO Npo- 
CTpaHcTBa. 


* Peskoe MOHH2KeHHE TeMMepaTypbl pH BxOse B OOMAKO H MOBHINeHHe ee MIpH BbIxoye 06- 
YCIOBICHO HCMapeHheM KalleweK C LaTuMka TemMeparypbl, Bcerfa Harperoro 3a CueT Temnepatypbl 
T.pMOxeHHA Ooee, YeM OOAUHbIi BOsLyx (2). Drol xe NPHYHHO! BHISBAHBI HM OTMENbHbIE pesKue 
MOHH2KCHHA TEMIepaTypbl pH NepeceyeHH OOPbIBKOB OOMaKOB, KOTOPbIe He BCera OTMeUAINCb 
TOPH3OHTAJIbHBIMH YepTOUKAaMH HA OCIMIIOrpaMMe BBULY HX MasocTH. 
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2. IleperpysKu camoseta, O6ycnoBmenHble mepeceyeHHemM HUCXOMsIUX Te- 
WeHHH, KaK MpaBHJlO, MeHbUe Meperpy30K B OOWlakax, HO 3HaUHTebHO Mpe- 
BbILMAaIOT Neperpy3KH, OTMeyaeMble Tp moseTe B OesoONayHOM mpocTpaHcTBe 
Ha ypOBHe 00.1akOB. CKOpOcTH BePpTHKaJIbHbIX JB KeHHIi Ha OCHOBaHHH Nosy- 
WeHHbIX Neperpy30K He onpefedaHCb. OnakO Ha OCHOBaHHH yka3aH- 
Horo XapakTepa Neperpy30K MOKHO MPeAMONOXKUTb, YTO 'CKOpOCTH BocxosA- 
IHX NOTOKOB B OOaKax B OOWIeEM SoBe, YEM CKOPOCTH KOMIMeHCaLLHOHHbIX 
HUCXOMAMMX TeEYEHHH; MOCJeAHWe B CBOIO OYepeslb CYLIeCTBEHHO MpeBbIlllaloT 
CKOPOCTH BePTHKAJIbHBIX JBHXKCHHH B Oe300Na4HOM BO3Ayxe. 

3.KomnencalMoHHble MOTOKH BCera MMeIOT ,MeCTO OKOMIO BepxXHeli uacTH 
o6akos. C yaseHHeM BHH3 OT BeplHH OO6aKOB KOMMYeCTBO HaGsOMaloMlUxcs 
HHCXOAAWMX TeYeHHH pe3KO yMeHbllaeTca. BepTukasbHad MpOTA%*KeHHOCTh 
KOMM€HCaLHOHHbIX HHCXOJAULMX TeYeCHHH OKOJIO MOLWHOKYYeBbIX OOAKOB Maya 
M0 CpaBHeHHIO C MOUIHOCTbIO OOMaKa. JlaxKe BO3e OONAKOB MOMUIHOCTbIO MpH- 
Onu3sHTeibHO 3000 M BepTHKabHad MpOTAXeHHOCTh HHCXOAAWLMX MOTOKOB 
He mpepbliuaeT 700—800 mM. Oxoulo cma60 pa3BHTbIX MO BepTHKaJIH KYYEBBIX 
OONaKOB HHCXOAAMLHe TeYeHHA MOLYyT pacnpocTpansATECsA BAOMb BCel TOMUTH 
oOlaka H Jake ONyCKaTbCH HeCKOJIbKO HH2Ke CFO OCHOBaHHA. SHAUHTeMbHOe 
“yBeJIMYeHHe MIOWaqH HHCXOAAWHX NOTOKOB B KOHUe CBOero MYTH H OTHOCH- 
TeJIbHO BeCbMa ObICTpOe YMCHbUICHHEe MpeBbILIeHHA TemMMepaTypbl B HHX CBH- 
Je€TebCTBYIOT O TIPOHCXOAAMIEM 3JeCb HHTCHCHBHOM MepeMelNMBaHHH HHCXOAA- 
WMX NMOTOKOB C OKpyKarollelt cpeyoli. 

OTHOCHTeIbHO ObICTpoe 3aTyXaHHe KOMIMeHCalHOHHbIX TeYeHHi, OCOGeHHO 
OKOJIO MOULHOKYYeBbIX OOAKOB, MO0-BHAHMOMY, OObSCHAeTCA TeM, YTO, CTaHO- 
BACb Telviee OKpyXarollleroO BO3AYXa, OHH MpMoOpeTaioT MIOByYeCTb, HampaB- 
JIGHHY!O B CTOpOHy, OOpatuyto ABuxKennio. Ilostomy ckopocTb onycKaHHA KOM- 
NeHCaWHOHHbIX TeYeHHH YMeHbIWUaeTCA, B OTJIMYHeE OT KOHBEKTHBHbIX MOTOKOB 
BHYTpH KYyYeBbIX OOJIAKOB, KOTOpble, HaOOOpoT, ABHIKYTCA YCKOpeHHO Owaro- 
apA HeEMpepbIBHOMY BbiIeJIeHHiO B HUX CKPbITOH TeMJIOTbI KOHJCHCAlMH BO Bpe- 
MA mo0qbema (3). DTo nOATBepxKaeTCA TakxKe TEM, YTO B OONaKax HaOMIOMAaloTCA 
OOubuiHe Meperpy3kH, YeM B HHCXOJAWIMX TeYeHHAX. 

4, Ilnomayb HUCXOAALLUX TEYEHHH OKOO pasBUBaIOWUxXCA OONAKOB B cpej- 
HeM COH3MepuMa C MOA bI0 OO61aKa. OObINHO OO aKa Pa3sBUBaIOTCA He Kak e]{H- 
Hoe leoe, a MyTeM pOcTa OTJebHbIX CBOHX YacTeli (OallieH), 4YTO NOATBepx- 
WaeTcA Tak>Ke yacTbIM HaOOJeHHeM HHCXOAAMINX TeEYeHH Hi TOMbKO C OMHOM CTO- 
pOHbI OO6aka HAM OKONO OTAeNbHBEIX OameH. IlosToMy MoxKHO C4HTaTb, YTO 
TWOWab BOCXOAALLMX MOTOKOB B OOakax MeHbIWe MvoWaqu OOnaKa*. Takum 
o6pa30M, CKOpocTb ONyCcKaHHA BO3yxa B HUCXOMAWMX TEYCHHAX NONKHA ObITb 
MCHbII€ CKOPOCTH BOCXOAAWIMX JBHXKeCHHH B OOjlaKax, Y4TO corsjacyeTcA Cc 
JIaHHbIMH aKCeJIepOMeTpa, H 39TH TEYCHHA MOMKHO paCCMaTPHBaTb KaK KOMIIeH- 
CallHOHHHIe. 

OTH cooOpaxKeHHa BMecTe C IPHBEJCHHbIMH JKCICPUMeHTAJIbHbIMH JaHHbIMH 
MO3BOJIAIOT 3AKJIIOUHTb, YTO KOMMCHCAWHOHHbIe TEUEHHA OCYIUIECTBIAIOTCA B OT- 
HOCHTeIbHO y3KOli 30H HEMOCpeACTBEHHO OKONO PasBHBaIOllUXcA OOAKOB CO 
CKOPOCTAMH, CyIleCTBeHHO OOMbLIMMH, YeM B OKpy2Kalollem ux Oe3001a4HOM 
BO3yxe, a He MpescTaBasioT cOOOH MeQVJIEHHOTO ONyCKaHHA BCero BOsLyxa, 
Haxojaileroca B Oes06sayHOM mpoctpancTBe. Hasmuve Takux HMCXOAAUIMX 
TeucHHH, MO-BUUMOMy, OOBACHAeT Pe3kKOCTb OYepTAaHMH BepxHeli yacTH Kyue- 
BbIX OOJIAKOB. 


Tlocrynuno 
10 VIII 1956 


UMTMPOBAHHAA JIMTEPATYPA 


1 H. C. Ilumxkun, O6naKxa, ocagxu u rposopoe smextpuyectBo, 1954 7H. H. 
B ya» ocon, Mss. AH CCCP, cep. reopus., No 5 (1956). * H. WM. Byapgcoun, JAH, 
97, Ne 1 (1954). 
~ * Stor BIBOL CelyeT HW H3 WanHBlx (8), CorsacHO KOTOPBIM JIMHeMHbIe pasMePbl BOCXOMAMMX 
TOTOKOB CocTaB/IAIOT MpHOH3suTeEIbHO 70—90% pasmepa o6slaKa. 
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Joxraagn Anagemun nayx CCCP 
; 1957. Tom 112, N 4 


TFEOPH3HKA 


A. Tl. HAKOJIBCKHA 


K BOMPOCY O TEOFPA®HYECKOM PACIIPEXEJIEHHM B BbICOKHX 
| IWMPOTAX AHOMAJIbHOrO NMOrJIOWJEHHVA PAMOBOJIH 
B HOHOC®EPE 


(IIpedcmasaexno axademuxom B. B. MW yaetixunum 23 I 1956) 


Vizzectuo, YTO HHTCEHCHBHbIe HOHOCHepHble BOSMYINCHHA B BbICOKMX WHpoTax 
XapaKTepH3YIOTCA PAJOM ABJICHHM, B YaCTHOCTH TeM, 4TO pH BepTHKasbHOM 
ZOHAMpOBaHuN HaOsofaeTcA NoHOe OTCYTCTBUe OTpaxKeHHH OT HOHOCHPEpHbIX 
CmoeB Ha BCeX YaCTOTaX KOPOTKOBOJHOBOTO AWaas0Ha (aHOMAJIbHO BbICOKOe 
norsjomenue — radio blackouts). 

AHOMAaJIbHO BbICOKOe MormouleHve (OyeM ero Jlasiee Ha3bIBaTb IIpocTo M0- 
rOWeHHe) HaOmOMaeTCA B OGMaCTH BbICOKHX WHpoT. HanOonbuiee aHcno0 cay- 
yaeB MOFIOWeHHA. NpHXOANTCA NpPHMepHO Ha 30HY MaKCHMaJIbHOH HMHTeHCHB- 
HOCTH MH MOBTOPAeMOCTH MarHHTHbIX BOSMYWICHHH UM MOJIAPHbIX CHAHHM, pacmo- 
JIOMKeHHYIO Ha reOMarHuTHBIX wWHpotax DO = 65—68". 

Bo3HUKHOBeHHe NOrPJOWeHHH paccCMaTpHMBaeMOroO THIIa CBA3ANO B 3HAUHTEJIb- 
HOW wacTH CydaeB C OMHOBPeCMCHHbIM MOABJICHHEM MAarHHTHbIX BOSMYLLeHHH, 
STO JalO OCHOBaHHe MpesNoNaraTb, YTO NPHYHHOH ITUX NOPMOMeHHH ABMAeTCA 
MpOHHKHOBeHHe COJIHCYHBIX KOPMyCKyJI B BepXHHe CJIOM 3eMHOH aTMO- 
esbepbl. SakOHOMepHOCTH reorpaduyeckoro pacnpesevieHHA NOVIOMeHHH HW H3- 
Me€HCHHA BePOATHOCTH HX MOSABJICHHA C TeYeHHeEM BpPeMeHH (CYTOUHBIN XOQ, 
Ce3OHHbIH XO] HT. J.) MO Camoro nocweqHero BPeMEHH ObIIH HCCyIeOBaHb!l He- 
WOCTATOUHO, H OCTAaeTCA elle MHOFO BOTIPOCOB, BbIACHeHHe KOTOPbIX HEOOXOAHMO 
Kak JIA PeleHHA HayuHbIX NpoOsieM, Tak HW JIA TpakTHKH pafHocBsa3u. 

OHHM W3 MaJIO HCCJICQOBaHHbIX BOMPOCOB ABJIAeTCA 3ABHCHMOCTb BPeMeHH 
HaCTYMJICHHA MaKCHMyMa B CYTOUHOM XOJle BEpOATHOCTH NOABJeHHA MOTOUle= 
HHA OT reorpaduyeckoro nooxKeHHA. M3 HaOsnweHHH H3BeECTHO, 4TO MOrwo- 
WleHHA paCCMaTPHBaeMOrO THIa Yallle BCerO NPHXOAATCA Ha NepBy!o NOMOBUHY 
CyTOK. OjHako OXapakTepH30BaTb 9TO Oosee NOAPOOHO AO CHX Op He UpescTaB- 
JIAJOCb BO3MOXKHBIM H3-3a OTCYTCTBHA CHCTEMATH3MPOBaHHbIX JaHHbIX MO LIH- 
POKOH ceTH HOHOCHepHbIX cTaHWHi. 

Mux (') uccneqoBas normomenHe m0 ZanupmM 17 MOHOcdepHbIX CTAaHLHH. OF- 
HaKO €fO BbIBOAbl, OCHOBaHHble Ha aliaiu3e TOMbKO 9 OoOMbUIHX HOHOCHepHbIx 
BO3MYUCHHH, HYKMalOTCH B AONOHUTEMbHOM NosTBepxAenHH. Aru (2) n Koxe 
wu JIosuc (%) onyOJHKOBaIH pesysJbTATbI HCCIEMOBAHUA NOPMOWeHHH nO HabwtO- 
qenuaM 19 HoHOcepHbIxX CTaHWMi, OOMbUIMHCTBO KOTOPbIX AelcTBOBaIO B MepHoy 
c 1949 no 1953 rr. anupie O pacnonmoxKeHHH 9STUX cCTaHWuit NpHBeseubl B 
TaOu. 1; B STOH Ke TaOMMLe NOMELIEHbI JaHHbIe NO HEKUTOPbIM APVPHM CTaHiliAM, 

B cratpsx (°,°) HMeIoTCA CBeeHHA O CyYTUUHOM xoje “NCA cnyuaeB norwo- 
mleHMA WH O BpeMeHH HavOoylee yacroro HX NosBeHva. ABTOpbl 3a Bpema 
MaKCHMAaJIbHOM NOBTOPACMOCTH NOPOMeHHM MpHHHMasH MOMeHT, COOTBETCTBYIO: 
MMH dase MaKCHMyMa NepBol rapMOHUKH psa Dypre. To HalieMy MHe€HHIO, 
yUTA HeperyJAPHbIM XapakTep STOrO ABMeHHA, Gomee NpaBMbHO OpaTb Bpema. 
COOTBETCTBYOIMlee HeMOcpejlcCTBeHHOMY MAaKCHMYyMy Ha KPHBOM cyTOUHOrO pac- 
NpeseeHHA BepOATHOCTH NMOPOWeHHH, TO UH ObIIO Hamu cRenaHo. B ta6n. 1 
MPHBECHbI STH MOMEHTbI, OTHECEHHbI€ K MECTHOMY BPCMEHH, CHATbIC C KPHBbIX 
43 CTaTbM (*) c TOUHOCTHIO JO-+ 0,5 vaca, H Te Ke MOMeHTI, OTHECeEHHBIC K cpey- 
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HeMy TPHHBHYCKOMY BpemMeHH. Pa3sHOocTb MexXJ\y MOMeHTaMH, OTHeCeHHbIMH 
K cCpeqHeMy TPpHHBHYCKOMY. BpeMeHH, H MOMeHTAMH,  COOTBeETCTBYIONLHMH 
MaKCHMyMy TepBolt rapMOHHKH pala Dypbe, AA HeEKOTOPbIX CTaHIMl JocTH- 
raer 4 yacos. « . 

Paccmorpenuve Jannprx (ram. 1) noKasbIBaeT, 4TO JWI TeX HOHOCHepHEIX 
CTaHUHH, MO KOTOPbIM WMeIOTCA CBe/eHHA O MarHHTHOM aKTHBHOCTH, BpeMaA 


Taonmuna 1 


a BpeMsa MaKCHMyMa, 4ac 


NoNo cel 5 5 
Ly CraHunuu @ Ar Pas ae serapanee 3 
5 S q 8 pue. 1, cpeqn. FS 
5 e 2. IPpHHBH4Y, A 
1 | Kupyna 67°.8c.m. | 20°,5B. 4.) 6,0 5,0 2,0 +3,0) 
2 | Tpomcé 69,7 19,0 7,0} 6,0 3.0 43'0 
3 | Ocao 60,0 11,0 OYeHb MaJIO CJIyuaeB 
4 | Peikpsapuk 64,1 DA SiS en SION I As 6,0 es ES) 
5 | Hapcapeyak 61 ,2 45,4 HOD | “OO 9,0 0,0 
6 | Cen JI>Kouc 47,6 ODT AA | 7 7,0 +-0,5 
7 | opt Uxmo 58,1 68,3 650) |) 1055 11,0 =e 
8 |K.uaiaz Pusep AOR 68,6 1ORO5 | 44s 5 14,5 0,0 
9 | OrtaBa 45,4 To 7 4 Ono =0 8).@ 0,0 
10 | Yepynaa 58,8 94,2 9,0 | 15,0 14,5 Oa 
11 |Pesomor Bott 74,7 94,9 ASO alone 19,0 +0,5 
12 | Bakep JIaik 64,3 96,0 JOR AZO ASS ta) 14.5 
43 | Bunnuner 49,9 97,4 Ovomielon 14,0 —1,0 
14 |Tloprax 49,9 98,3 HeT J\a@HHbIxX 
15 |Tlpane Pynepr 04,3 130,3 6,5 | 15,0 15,9 +0,5 
16 | Konnemx« 64,9 147,8 roo Oi oO) 17,0 +1,0 
17 | Ankopaox Olea 149,9 6,0 | 16,0 16,5 —0,5 
18 |Tlofint Bappoy Talos 156,8 NO, Sel) Zl 18,0 a a) 
49 | Anak 51,9 176,6 oueHb Maso ciryyaes 
20 | BawiMHrTou 39,0 77,90 4,0 9,0 " 0,0 
21 | Unnu6epren 78,0 15,0B.7 TAO P30) 6,0 0,0 
22 |Byxta Tuxaa 80,3 ,8 GoD) 48 4,0 +0,5 


MaKCHMyMa BepOATHOCTH MOrJOueHHul, NpHXOAAWUXCHA Ha NEPByto NOJIOBHHY 
CyTOK, XOPOIO COBMafaeT CO Bpe€MeHeM HaCTYNJICHHH MaKCHMyMa YTpeHHHX 


MarHuTHBIX BO3MYLIeHHH. f 
Ha ocnose anaiu3a HaOmofeHHit 28 BbICOKOMIMPOTHbIX MArHUTHBIX cTraHuni, 


BKIOUan HU WaHHble HaOsmogeHnnh no Llentpanpuon 
Apxtuke, Hamu Opli0 noKasaHo (,°), YTO H30JIMHHH 
OHOBpeMeHHoro (M0 MMpoOBoMy BpeMeHH) NCABIeHHA 
MaKciMyMa YTPeHHUX  MaPHHTHBIX  BO3MYyULeHHH 
mpeycrapiator coOoli cucremy CIMpaseH, BbIxXOJA- 
WMX 43 om0ca OFHOpOsHorTO HaMarHHunBaHHuA 
Semin. 

TlockompKy ObulO 3aMeyeHO, YTO MaKCHMAaJIbHas 
BEPOATHOCTh NOABJEHNA MOrJIOWeHHH B UX CyYTOUHOM 
pacnpefleneHHH Ha HeKOTOPbIX CTaHIMAX COBMAaLaeT 
© MaKCHMyMOM YTpeHHHX MarHUTHbIX BO3MYeHHH, TO 
Jit’ BCeX CTAaHIHH, nepeyHcJieHHbIx B Taos. I, Obl 
CHATHI CO ciMpavel (puc. 1 (*)) MOMeHTbI MaKCHMyMa 
110 MHpOBOMy BpeMeHH C TOUHOCTbIO JO + 0,5 yaca 
(cm. Ta61. 1). Cneqyer OTMETHTb, YTO CNMpPaNH PHC. | 
(°) Ha OCHOBe HMeBLIMXCA B HallleM paclopAKeHHH 
MarHuTHbIX JaHHbIX Obl NpOBeeHbI B 3alaHOM T10- 
WyuapHH TOMbKO JO ¢ = 60°. Ilosromy jaa Toro 


000 0 
2003 


1000 


0 2 
3 4 30 60 70 &° 


Puc. 1. 3apucumoctp 


NOABJIGHHA AHOMAJIbHOrO - 


NOPOWeHHA OT reorpa- 

@uyeckow wiuporsl no (8). 

Homepa mpu tTouKax co- 

OTBETCTBYeT  CTAHIHAM 
no Ta6a. 1 


YTOObI NOJYUMTh MOMeCHT MaKCHMyMa J\WIA TaKHX CTaHIHH, Kak Bunuuner, 
OrraBa H Jp., CUMpasH ObWIH 9KCTPaNONMpOBaHb! AO WHPOTbl Pp = 40°. Bpema 
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MaKCHMaJIbHOM BepOATHOCTH MOTWOWeHHH, MOJyYeHHOe C SKCHepHMeCHTAaJbHbIx 
KDHBbIX, MpakTHYecKM COBMayaeT CO BPeMeHeM, CHATbIM CO CMpaseH. 
PaccMoTpeHve ‘pasHocTeH Moka3blBaeT, YTO AA 16 cTaHUHH 9Ta pa3sHOCTb 
cocTaBldeT IpHMepHo s+0,5 4aca, T. €. PaBHa TOWHOCTH CHATHA MOMCHTOB 
¢ KpHBBIX. TombKO JJId CTaHUM, PacnOsOX*KeHHbIX B 30H€ MAKCHMYMa ee 
HbIX BOSMyWleHui (KupyHa, Tpomce u Bappoy), 9Ta pa3HOcTb AocTHraeT OOJb- 
wux 3HayeHuii, go 2—3 ac. IIpuH stom cnefyeT yyecTb, ITO TONHOCTS 
IpopeeHua cnupasel Ha puc. | us padoTsl (°) HaHMeHbIUad HMeHHO B 9TOH 
o6macTH, TaK KaK HHTCHCMBHOCTb YTpeHHerO MaKCHMYyMa MarHUTHbIX BOSMyIle- 
Hii Ha THX IUMpOTaX OYeHb MaJia H BpeMA eFO HACTYNJCHUA OMNPeAEUTb TPyAHO. 
Tlo noBogy pesysbTATOB 3TOFO paCCMOTPeHHA HEOOXOAHMO, OMHAKO, 3AMeTHTb 
cnegyroulee. AOcOMOTHBI MaKCHMYM B YaCTOTe NOABJICHHA NOTIOWeHHH MPpUxO- 
WMTCH TIpHMepHO Ha 3OHY MaKCHMYMa MarHHTHbIX BO3MYIeCHHH MH MNOJIAPHBbIX 
CHAHH, B KOTOpOH HavOonbwero pasBHTHA MOCTHTaloT HOWHbIC MarHHUTHble 
: BOSMYIeHHA, TOrfa KaK BpeMA Hal- 
Se | 6omee yacTOrO NOABJICHHA MOrsOuleHHA 
[ES Sa Wid CTAHUMH, pacnomoxKeHHbIX B STON 
mines 22 
BESS W sone (Uepuunn), myyme corsacyerTca 
© YIPeCHHHMM MarHUTHbIMH BOSMYLLeHH- 
amu. Jia cTaHUMH, pacnowloxKeHHbIxX 
B 30HE HOJAPHbIX CHAHHH, MaKCHMyM 
B ¥MCIe MOPIOWeHHH He coBnayaeT C 


\ 
N 
\S 


nose. Bce 3TH BOMNpOcbI NOAIeKaT WaJib- 
HelWeMy HcceqOBaHHto HW OOCyxKeHHW. 
V3 aHamu3a cyTOUHOrTO xofa Mar- 
HUTHOH AKTHBHOCTH B BbICOKHX WIMpoTax 
Puc. 2. Teorpahuyeckoe pacnpefenenve HAMM (4) ObIIO BbICKA3aHO Npesnosox*e- 
OJMHAaKOBOH MOBTOPACMOCTH AHOMaJIbHOTO HHe, UTO B OKOJIONOJILOCHOH oOacTH, 
MOPOMLeHHA Avid cesowa JieTa m0 (?) K cepepy or © = ~ 75°, Jom2KHa OBITS 
pacnooxeHa BTopad 30Ha MNOBBILUeH- 
HOH HHTCHCHBHOCTH HW MOBTOPACMOCTH MarHHTHbIX BOSMYIeHHH; tbopMa HU pacmno- 
JowKeHHe NpeqnolaraeMoH BTOpOM 3OHbI NOKasaHbI Ha puc. |. Pesynprarl 
HaOMOJeCHHH NOPOMeHHH, IpMBesenHple B (7,°), XopOuIO NOATBep x aloT 3TO Npey- 
molomwxeHHe. Tak HalpvMep, H3 puc. | BUAHO, 4TO HaHOoNbUIee YNCO MOrao- 


UIeHHK HaOIOaeTCcAa Ha’ ‘CT, Yepunag, KOTOPaH PacnOJIOMeHaA Ha XOPOILUO H3= | 


BeCTHOHM NepBoOH, Oosee OKO 30He MAKCHMAaJIbHOM HHTeEHCHBHOCTH HW NOBTOpse- 
MOCTH M@rHUTHbIX BO3MYINeHHH WM NOMAPHbIX CHAHHH. SatTeM, Jasee kK ceBepy, 


HeT CHJIbHOe YMCHbINeHHe YMCA MorsouleHuh Wo ct. Bakep JIaHK, nocne yero | 


CHOBa HaOsroaeTcA OOMbIUOH NOAbem K cr. Pe3ontor Bah. ConocraBnenHe 2TUX 
aHHbix c puc. | (°) MoKasbiBaet, uTO cr. Pesomor Boi elicrBuTenbHO pacnouo- 


HOUHbIM M@KCHMyMOM MaPHHTHBbIX BO3- | 
MYUIeHHH, a NOABJIAeTCH Ha 3—6 4ac. | 


*KeHa KaK pa3 Ha NpeqnosaraeMOM HaMM BTOpOH 30He, Tora Kak ct. Bakep— 


JIsH#kK Haxo,UTCA Mexy NepBoh HW BTOpol 3OHaMH. 


Takum o6pasom, pacnpeylenenve NOABeHHA NOrmoMeHHi Ha YeTbIPeX BBICO- | 


KOIMHMPOTHbIX CTAHIWMAX, PaCIOJIOMCHHbIX HA OJHOM MepHyvane, He MNpOTHBOpe- 


YAT MpeANOOKEHHIO O CYLIECTBOBAHMM B OKONONOMOCHOH OOnacTH ApKTHKH 


BTOpOou 3OHbI NOBbIMeHHOH MHTCHCHBHOCTH H MOBTOPACMOCTH MarHHTHbIxX BOS- 


MylleHHH, a CKopee MOJTBepxKaeT ero. 

ITpegnooxKeHHe © BOSMOXKHOCTH CYIeCTBOBAHHA BTOPOH 30HbI NOATREpxK- 
MaeTCH TAK%KE JaHHIMHU, MIPHBEeCHHbIMH B padore (?). Otu anuble (cM. puc. 2 u 3) 
npecTaBsenbl B BUe H3O0MMHHM OMMHAKOBOH NOBTOpsAemocTH NormoueHHii v 
PaBHbIX CYTOWHBIX aMIIIUTY ee HsMeHAemocTH. TouKH Ha 3THX PUCyHKaX COOT: 
BETCTBYIOT, CTAHILMAM, NepeywwcneHHbiM B TaOn. 1 (NeNe 1—19). 

PaccmoTpeHve 9THX PHCYHKOB OTYETJIMBO NOKasbIBaeT, YTO B CeKTOpe Jom- 
rot 90—100° 3. 4. Kak OOnjee 4NcnO cnyyaeB NormomeHNii, Tak u cyTouHad 
aMIJIMTya MOBTOPAeCMOCTH HX MOABNCHHA K. CeBepy OT NepBol, Gonee 
fOXKHOH  SOHbI YyMeHbIaeTca. Ojnako 9TO yMeHbIeHHe mposomKaerca 
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TOJIbKO JO LUMpOTbI Y = 65°, Mocue Yero CO€ XApaKTePHCTUKU ABJICHHA Norsoule- 
HM CHOBa 3aMeTHO yBejHUMBaloTcH. Uro mpoucxoquT flaiee K ceBepy, elle 
OnmKe K NOOCY, CKasaTb HE NpeACTABIAeCTCA BO3MOXKHBIM. Creqyer 3aMeTuTb, 
4TO Taka LWMpOTHadA 3aBHCHMOCTb B H3MCHeEHHAX OOMLero,uvca cyyaeB T0- 
ABJICHHA NOPOWeHHH WM aMIJIHTyAbl HX CyTOUHOrO xOfa HanGouee OTYeTMHBO 
HaOwuofjaeTca meToM. Ecau yyectb, YTO MarHHTHble BO3MYLLeHHA B MpHNoOCHOL 
oOnactH ApkTHKH jlocTuraloT HaHOOJIbluelH HHTeHCHBHOCTH Tak?Ke JIeTOM, 
TO CBA3b M@2K]ly ABJICHHAMH YTPCHHHX MarHUTHbIX BOSMYLLeHHH .H yTpeHHUX 
MOrIOUleHHH B HOHOCdepe cTaHOBHTCA elle Ooee BepOxATHOH. 
Paccmotpeune pic. 2 4 3 nNoKasbIBaeT, YTO aHHbIe O reorpaduyeckomM pac- 
MpeeeHHuu NOrOWeHuH WH CyTOUHbIX H3MCHEHHAX BepOATHOCTH HX NMOABJIe- 
HHA XOPOWO NOATBepxXAaloT MpesNoOReHHe O CYLMECTBOBAHHH B OKOJIOMOVIIOC- 


HOH OOacTH ApKTHKH BTOpOli 30HbI M0- 
LIF Qo 
WZ Ne 
nam 


BbILCHHOH HHTCHCHBHOCTH HM MOBTOpse- 

MOCTH MarHHTHbIX BOSMYILeHHH MH 4TO EN ZA 
MOJIO*KeHHe H CPopMa STON 30HbI B Mep- SHINS. 

BOM IIpHOMW2KeHHH MOKa3aHbl MpaBuJb- 
HO. Tenlepb ecTb OCHOBaHHe mpeqnoua- 
TaTb, YTO OHA ABJIACTCA BTOPOH 30HOli 
Take H JIA WOHOCHepHbIX BO3MYLIe- 
HHH, TOWHee, WIA AHOMAJIbHO  BBICO- 
KOTO TOPIOUleHHA. 

Sfecb xe cyleqyeT YyKa3aTb, 4TO 
AnpdpeH B TocseqHelt cBoeli padote (>) 
MOKa3bIBaeT BOSMOXKHOCTh CYLIECTBOBA- 
HHA BTOPOH, BHYTPeHHel 30HbI, HCxoya 
M3 TeOpeTHYeCKHX cooOparKeHHl. Puc. 3. Teorpaduyeckoe pacnpeyesenne 

TlosyuenHuple Pe3syMIbTaTbl MO3SBOJIAIOT onuHaKOBbIX CYTOUHbIX aMIIHTYR H3Me- 
CHENaTb BbIBOA O TOM, UYTO 3a4KOHOMEDp- HeHHA ee ae T10- 
HOCTH yTPeCHHHX MarHHTHBbIX BO3MYIIe- 

HHH HW AaHOMAaJIbHO BbICOKHX MOrJIOuleHuli 

PaHOBOuIH B HOHOCHepe, XAPaKTePHBIX JIA BbICOKHX WHPOT, B YaCTH, Kacalo- 
wlelica ux reorpauyeckoro pacnpeseeHua, ABJIAIOTCA B pxAe OTHOWEHHH Of- 
HHMH MW TeMH Ke. OTO JaeT OCHOBAHHE MpesMoOmaraTb, YTO KOPIyCKyJIbl, OTBeT- 
CTBEHHbIe 3a BOS3HHKHOBeHHe YTPpCHHHX MarHHTHBIX BO3SMYIJCHHH, SABJIAIOTCA, 
BeEPOATHO, OMHOBPeMEHHO IIPHYHHOK BOSHHKHOBEHHA 3HaUHTeIbHOM YaCTH Cly4a- 
€B aHOMAJIbHO BbICOKOrO NOPIOWeHHA paquoBouH B HoHOcdepe. Ha ocHoBaHnu 
aHaslv3a pe3yMbTATOB HCCIeOBAHHA YTPeHHUX MAarHUTHBIX BOSMYIeHHH HaMu 
(°) ObliH MpHBeeHb! AOKasaTeJbcTBa, TOROPAMIHe O MpaBHJIbHOCTH HEKOTOPbIX 
H3 MOJIO%KeCHHM TEOPHH MarHUTHBIX BOSMYUeHHH HM NOMApHbIX cHAHHHM Bupke- 
naHuja — Illrépmepa. PesysptratTst HacTomweH padOorbl Take MNO,TBepx- 
Wart 9TOo. 


ApkrTuyeckHit Hay4HO-HCCJeOBaTebCKHH MHCTHTYT Tloctynuso 
InapceBMopnyTu 1 VIII 1955 
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Jlornann Akagemun nayrx CCCP 
1957. Tom 112, Ne 4 


TEXHUYECKAS ®H3HKA 


C. . BOJIKOB 


kK TEOPHH MPOUHOCTH 
(ITpedcmaeaeno axademuxom II. A. Pe6undepom 3 XI 1956) 


[. Ucneiranua runca np MOCKOM HaNpsAxKeHHOM COCTOAHHH CBHJeTEJIbCT- 
BYIOT O wy4wel CXOAMMOCTH C JaHHbIMH ONbiTa MpH xpymKom paspywenuy | 
THNOTeSbI NpOynOcTH no cpaBHeHulo c II runotesof mpounoctu (',”). Hae 
paccmaTpuBaeTca cTaTHCTHYecKoe ycuIoBHe mpouHocTH (*) Kak eCTeCTBeEHHOe 
o6o6menve I rumotesbl, Aarollee MPH CpaBHHMbIX YCJIOBHAX JYUWy!Io CXO{H- 
MOCTb C OMbITOM, YM KJIaCCHYeCKHe FHMOTe3bI MPpOUHOCTH. 

2. IInornuocTh pacnpefeneHHA MHKPOCKONMYeCKHX HOPMAJIbHbIX HanpsaxKe- 
HHH Ha rpaHH MaKpoCKONMYeCKH JeMeHTapHoro OCObema W, nepneHqHKysap- 
HOH OCH X, KOTOpad COBNaaeT C TaBHbIM HanpaBseHHem 1 WelcTBHA MaKCH- 
MaJIbHOrO MAKPOCKOMMYeCKOrO HalpAKeHHA 9y, ; 


fle) = Seles 
EV ine, P| |. 
Syecb 6,—MHKPOCKOMMYeCKCe HOPMAJIbHOe HalpAxKeHHe Ha rpaHH MHKPOCKO- 
MHYeCKH SJIeMeHTapHoro oObema V, mepneHAuKyJApHOH ocu x (puc. 1), o,— 
CTaHJapTHOe OTKJIOHCHHE MHKPOCKONMYeCKOrO HaNpAKeHHA oy OT CpeqHero 
3HAYCHHA 013 Oy, o2, O38, (51; > o2>03) — rlaBHble MaKpocKonMyeckHe (pana 
HallpA2KeHHA. 
O6osHaunM Yepes S, COMpOTHBIeEHHe MaTepHasOB MHKpocKonHMyecKomy pa3-} 
pylwenuto B oOneme V. Byflem cuntatb, YTO Npu oy >Sp (Sn > 0) o6bem V paspy-=| 
WaeTCA: MOABACTCA MHKPOCKONMYeCKaN TpelluHa. OTHOCHTeJIbHOe YHCO MHK-> 
POCKONMYeECKHX TpellHH 


fos) 


y 
4 4 ua | 
a= \Fende= a= 72 (2 * dt, (1)| 


PHE 
r SF oy 
co, V f (a, B) 


(9; 0), 


= 


CO, Vow) (94 =e 0), 


F(a, B) = 1 + a? + 6? — Qv (m+ 08 + 8), o(y) = 1— IW +7; 


¢ — MOCTOAHHaH MaTepHaia. OTHOCHTebHOe YHCIO MHKPOTPeLHH, BbISbIBAaIO- 
mee MAaKPOCKONHYeCKOe paspylleHHe MaTepHasa, MOMKHO Ha3BaTb «KPHTHYe- 
CKHM> H OOO3HAUMTb Yepes gx. Ec nOul0KUTb gp= V2, TO H3 (1) nomny- 
auM y = O, u Torya u3 (2) Haliyem 
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_YcnoBve NOCTOAHCTBa KPHTWUeCKOrO B3HaYeHHA OTHOCHTeNbHOrO YHCNa 
ex POTpeLiay H€ BbISbIBACT HENOCPeACTBEHHbIX BO3paxeHHii. Ho paBencTBo 
q, ="/2 He BbiepxKuBaeT KPHTHKH. TpyqHO OObsaCHHTD, TlOYeMY K MOMeHTYy 


MaKPpOCKONHYeCKOrO paspyllieHHsA Tea 
WOKHa ObITb paspyuieHa HMeHHO 
NOJOBHHA BCex oObemoB V. Kpome 
TOPO, CCIM OO03HAYHTb MaKPOCKOMH- 
WeCKOe HalpA2XxKeHHe, COOTBETCTBYIO- 
mee MOMeHTY MaKpOCKONHYeCKOrO pas- 
PpywenHxA, yepes Re, TO Ro=|o,| npu 
6,0 u Ro=|s3| npu o,=0, rTaxk uTo, 
cormacHo (3), 


Ro= Sn. (4) 


OyHako 9TO paBeHCTBO MpoTHBOpeyT 
H3BECTHOMY SABJICHHIO YBeJIMYeHHA CO- 


MPOTHBJIeCHHA paspylieHHio C yMeHbuIe- 

“HHEM pa3mepos Teva (MacuiTaOHbIli 3¢p- See eee Sled eee ns 
ext). BenegctBue nocnequero Sp>Rp, o6yemom Q Bcero Tesla, HO BeEMK M0 CpaBHe- 
rye ARp—conpoTHBeHHe MaTepHasla uo c pasmepamH 3epHa nonMKpuctasa; 
MaKPOCKOMMYeCKOMY pa3spylweHHio npH ABC —osHa u3 rpanuu 3epen; o6bem V mau 


OJJHOOCHOM pacTs.KeHHH. Ho Torya MO CpaBHeHHIO C Ppa3sMePaMH 3epHa, HO Be- 
JIM4K NO CpaBHeHHlO C Me€)KAYATOMHbIMH HJIN 


-1 
B (3) y>0 u, cornacuo (1), 9,<1/2. Mo- M@KMOJIEKYJIAPHbIMH paccTOAHUAMA 
cyleqHee YCJIOBHe IIpHBOAHT K CeMelicTBy 
NIpeCbHbIX NOBEPXHOCTeH paspelieHHA, 3aBHCALeEMY OT ABYX MapamerTpos (°): 


x 

J, ———— (1 #0), 
(x — 1) Vi (a, 6) +14 ( : ) (5) 

 Paatromartigaa (4, = 0), 

7 @—1)V 9 (7) 
Sr R | 
Pent ipiscnder an Takum oOpa3oM, ycuoBHe mpouHoctTH (5) sABaAeTCA 
P p 


MpoOcTeHiuHM ecTeCTBeHHbIM OOoOmleHHeM I rumoTesbl NpouHocrTH. 

3. [Ipumenenne ABYX KakHX-J1HOO FHNOTe3 NPOYHOCTH K ONHCAHHIO pe3yJIbTa- 
TOB HcnbiTannii runca ('), hanpumMep I u IV runotes, 9KBHBaJIeHTHO BBeJCHHIO 
ceMelicTBa [IpeJeJIbHbIX MOBEPXHOCTeli PpaspyleHHA, SaBUCAWeroO OT AByX 
MapaMeTpoB. ITO cemMelicTBO COCTOHT H3 ABYX MOAcemMelicTB, KaxKOe€ H3 KOTO- 
PbIX 3ABHCHT OT OMHOTO NapaMeTpa, H MpHMeHseTCH B TOM YacTH NMpocTpaH- 
CTBa TJIaBHbIX HallpxxKeHHH, rye OHO OvIM2Ke K ONDITHBIM JaHHbIM. J[Bynapa- 
MeETPHYeCKOe CeMEHCTBO TeEOpeTHYECKHX KPHBbIX, BOOOMe rOBOpA, serye COBMe- 
CTHTb C JaHHbIMH OMbITa, YeM OMHOMapameTpHyeCKOEe. 

Ha pune. 2 npuBeyeHb! B OTHOCHTEJIbHBIX KOOPAMHATAX TIpeJeJbHble KPHBble 
paspylwenna Ha MMOCKOCTH TaBHbIX HanpsAxKeHHH. OTHOCHTebHOe COMPOTHB- 
JleHve paspyuieHuro OMpeseseHO KaK YACTHOe OT AeJeHNA CONPOTHBJCHUA Mak- 
POCKOMHYeECKOMY Pa3PYLIEHHIO MIpH CJIOXKHOM HalipsXKeHHOM COCTOAHHH K TOM 
*Ke BEJIMYHHE Np OMHOOCHOM pacTsaxKeHHH. Ilo ocH OpAUHAaT OTJOXKEHbI OCeBbIE 
OTHOCHTeJIbHbIC HOPMAJIbHbIe HANpAXKeHHA, MO OCH aOclMcc — TaHTeHIMaJbHbIe. 
Undpamn I, I] wu IV o6o3nayenbi npefeuibHbIe JIMHUM PaspylWleHHA, BbIYHCJEH- 
Hbie cooTBetcTBeHo m0 I, II u IV runotesam. B sTux KOOpAMHaTax: 


4 ) 
Yo 1—v(a + B) rhe | (II) 
ve ety 
1+y 


1 


(3; # 0), 


Yo = 
{+ a? + p2—\(a+a 
V b2—(a+48+8) (IV) 
4 
‘ as (oe) 0 5 
Yo Vi-y+y Y y? ( L ) 


Yo= Ye MPH = %,=0; o3 = — Re. 


Ilpu spryucnenuu mpexenbuon munuu IV nocTtoaHHad MaTepHasa onpesenena 
43 OHOOCHOrO cxKaTuA. IpezenbHan WHHuA C, OnpesemeHa No PopMyviam (5) 
Ip cJieAyroulHX 3HaYeHHAX HO- 
cToAHHBIX: Rp= 0,430 KI/m?, 
x = 1,17. Cpapuusasa auHnt0 Cc 
I, I] ulV, moxHo 3aMeTHTb,4TO TIpH 
paBHOM 4HCuIe NapameTpos C, J1y4- 
we COOTBeTCTByeT OMbITy, 4emM I H 
IV, pmecte B3nTbIe. He ysyuwmaer 
nono«xeHua u II runoTesa mpoy- 
HOCTH. 

Jina ystyawieHuA CXOQMMOCTH 
TeOpeTHYeCKHX MpeAeNbHbIX JIH- 
HHH paspylWeHHaA C ONbITOM mpez- 
JIOKEHO YBeEJIHYHTb YHCO Napa- 
MeTPOB ITyTeM TIpHMeHeHNA 0O06- 


THCTHYecKOH TeopuH. YcwOBHe 
TIpOuHOCTH (5) MOyYeHO AIA «ecTe- 
CTBEHHOTO» HCXOAHOrO COCTOAHHA 
matepnaa. Mexyy TemM m0 jlaH- 


weHHoh IV runoresbl COBMeCTHO | 
c 1 (4). YayuawmtTb CXOQMMOCTE | 
MOXKHO Tak}Ke H B paMK@X CTa- | 


HbIM H€KOTOPBIX OTIBITOB (*) MOXKHO | 


Puc. 2. Tipenenmbubie MHMH paspylieHua Aa TIpeqnolaraTb CyMleCTBOBaHHe Ha-— 


runca. Kpyxkv — OMbITHbIe JaHHble WIA rHmca; 
I, IJ, IV — xnaccuyeckue runoresbl WpouHocTH; “ 
Cy, Cy, —craTuctuyeckaa Teopus mpounocTu NpAMeHHH B MOJHKPHCTawax. 


Orka3bIBanCcb OT FHMOTe3bI O «ecTe- 
CTBEHHOM» HCXOJHOM COCTOAHHH MaTepHasia H3 YCNOBHA gp= const < 


MOJYYHM CeMeHCTBO MIpeeJIbHbIX NOBePXHOCTeH paspYyUICHHA, 3aBHCAee OT 
Tpex mapameTpos: 


(x-F y,)* = B,+ B, y2f (a, B) (4,9), 
>= By + Boys-e(1)  (%1 = 0), 


rye NocTosHuble x, By u Be CBA3aHbI COOTHOWEHHEM, NOsYaIOUMMCA B pe3yuIb- 
TaTe IIpHMeHeHHs (6) K OMHOOCHOMY pacTsxKeHHlo (Ys=1, « = B = 0): 


(6) 


x 


I 


x=VB, -f- B, +1. 


Alia onpeyeneHHA NOCTOAHHBIX HCHOMbSYeM SKCHEPHMCHTAIbHbIe aHHbIe 
MPH OMHOOCHOM pacTAKeHHH, OJHOOCHOM CKATHH HW MpH B = —7. PesybTarTbl BbI- 
yHceHHA 10 Popmysam (6) npu 3sHayeHNAX MocTOAHHDIX v = 0,216, By = 23, 
Bo = 0,222 wm*/K’, Rp = 0,430«T/ mm? npegctapnenbi Ha puc. 2 KpuBoli Ce. 

SHaveHHA NapameTpoB KpuBoli C2 MOXHO HCMOMb30BaTb JA ONpesenenusA 
CTaHapTHOrO OTKJOHCHHA HavabHbIX MMKPOCKOMMYeCKHX HanpsxKeHHH OT 
cpequero. Cpequee sHavenve Havas bHbIX MAKPOCKONMYCCKHX Hap s2KeHH A paBHO 
HYyJ0, NOCKOJIbKY OTCYTCTBYIOT HayasIbuble HanpsxeHui I poga. K comane- 
HHIO, B HalleM PpacNOpsxKeHHU HET JaHHbIX O MOJYJe HOPMAJbHOH ynpyrocTu 
runca. Ecau Jonyctutb, yro E = 2,5-108 kl'/mm? (6erou), To Ana cTaHapTHoro 
OTKJIOHCHHA NOYIHM 
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YaJIbBHbIX MHKPOCKONMMYCCKHX Ha- 


fy = / & = 0,0253 KT / nt, 
npuyem 
B, Ri, 


% = 6B.E 


CyeqoBaTebHO, OKONO 1/; O6bemMoB V uMeIOT MHKpOCcKOMMNecKHe Halps- 
%KeHHA B HCXOAHOM (JO TIpHOxXeHHA BHELIHeH Harpy3KH) COCTOAHHH, MpeBbl- 
maroune 6% or Rp. MoxHO TakKe yrBepKatb, YTO OGbembI V, B KOTOPbIX 
HavaJIbHble MHKPOHalIpsxKeHHA peBbiuaioT 18% oT Ry, NpakTHYeCKH OT- 
CYTCTBYIOT. 

Ypanbpekuh nomMTexHuyeckH HHCTHTYT Tlocrynuo 

um. C. M. Kuposa PEL ANU Skies 
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‘tf 


os TEXHHYECKAA PH3HKA 


10. B. MMP Y30B 


M3Y4EHHE BHYTPEHHErO TPEHHS B 7- UH «-PA3AX 
BbICOKOXPOMHCTOM CTAJIN 


(IIpedcmaeaeno axademuxom IT. B. Kypdtomoseim 4 VII 1956) i 


Uccneqopanva BHYTpeHHero TPpeHHA CMWaBOB Ha %Kese3HOl OCHOBe MeTOJOM| 
KPYTHAbHOrO MaATHHKA NOKasaun (*, °), YTO Ha KPHBbIX BHYTpeHHero TpeHUs) 
B (pyHKUMH TemMepaTypb! OOHapyXHBaeTCA PAL MHKOB B 3aBHCHMOCTH OT Tep-| 
MuyecKOl OOpaOorKH u casoBoro cocTaBa. IIpu YacTOTe KP YTHJIbHBIX KoneOanuii| 
o6pasiia nopagKa | rit AA eppHTHbIX CTaeH MOXKHO NOJYUHTb TPH NMKa, 
jlexKallluX COOTBETCTBEHHO OKOIO 40, 200 u 500°. Ilo coppemeHHbIM BO33peHH AM| 

yjBa TepBbIX MHKa OOy-} 

CJIOBJICHbI HaJIHYHeEM aTO-) 

oe yay MOB BHeypeHHa (yraepo-| 
i ‘ qa, a30Ta wan Oopa) Bi 

_ pemeTKe cbepputa (1, 7%). 

Iluk BHYTpeHHero TpeHHsA} 
upH 40° cBa3aH c Aud-| 
(by3HeH BHEApeHHbIX aTO-| 


| 


MOB B Movie HanpsxKeHHH. | 
MexaHu3M BTOporo nHKa 
OJHOSHaYHOrO = TOJIKOBa-" 
HUSA He NOJyYH, HO TOU- 
HO yCTaHOBJIeHO, YTO ero 
IIpOucxox*KeHHe 0083aHO. 
WeeKkTaM B KpucTaJnye-| 
cKO peuleTKe, oOycm0B- 
JICHHBIM pasJIHUHbIMH MpH-. 
4UHHaMH (OCTaTOUHbIe Ha- 
NpseKeHHA B pesysbTaTe. 
HeWCTBHA BHEWHAX CHI, 
Puc. 1. TemmepatypHas saBicumocrb BHYyTpeHHero Tpenua SAKAJIOUHbIE — HanpsKe- 
cramu 105 X 12, 3aKanenHol c pasnu4HbIx Temnepatyp: HHA, (as0Bblit HakJiem) 
1 — 800°, 15 mun.; /7 — 950°, 15 mun., /// — 1000°, (4, ®). Tpernii, BbIcoKo- 
15 mun.; /V—1020°, 15 mun.; V—1130°, 8 mun.; VJ —1160°, TeMMepaTypubIii NHK CBA- 


45 mnu.; VJJ—1200°, 15 mun. Uactora usmepenua oKou0 » 
1,4 ru 3aH C penakcaluel Ha- 


paAxeHUA NO TrpaHHlaM 

sepeH ('). 
B cTamm aycTeHHTHOrOo KJlacca, Kak Boeppple moKasanu K. M. Posun wu 
B. H. ®unkenpuitetiu (°), o6Hapy2KuBaeTcA NHK BHYTPeHHerO TPeHHA OKOMO 
300°, o6ycloBNeHHbI Auddpysneli BHeAPeHHBIX aTOMOB yrviepoa B pewerKe 
y-xese3a. [IpeqctapaaetT nHTepec uccNeAOBaHHe CTA, B KOTOPOM MO>KHO Nosy- 
WHTb KaK AYCTeHHT, Tak H (eppHT HM H3yyeHHe B Heli npeBpallleHisA y—>« MeTOJOM 
BHYTpeHHero TpeHuA. C sTOH Lesbo Oblma HCCeEMOBaHAa CNeWMaIbHO BbINAABeH- 
Has crab 105 X 12 cnezyromero xumuyeckoro coctapa (B %): C 1,05; Cr 11,90; 
N 0,012. M3 cantxos B 30 kr noce npoKOBKH B NpyTKy TrOMOreHH3up ylollero 
OTKHra B BakyyMe Oblla NOyYeHa XOMOAHBIM BOOYCHHEM MpOBosOKa AMaMmerT- 
pom 0,7 mm. H3mepenua* nponsBoqusuch Ha npuOope PK®-MUC, mpegctas- 
AAIOWeM BaKYYMHbIM KPYTHbHbI MasTHHK (8, %). O6pa3ubt mpoBomOUHEIE 


25-100 200 J00 400 “C 


* B npopeyenun u3sMepennit yuacrBopana P. Kpoxuna. 
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d= 0,7 mm, / = 300 mm. Vamepenna npousBoqumuch B BakyyMe nopayKa 
1074 mM pT. cT. mpu yactotax 0,4 u 1,4 ru. 

Ha puc. | noka3ana TemnepaTypHasa 3aBHCMMOCTb BHYTpeHHEro TpeHHs OOpa3- 
H0B, 3aKaJICHHbIX C Pa3JIMYHbIX TemMepaTyp B Boy. Bpema BbIep>xKKH NOs 
3aKaJIKY BO BC€X CJIy¥axX, KPOMe OTJeJIbHO OFOBOpeHHbIX, CocTaBssaio 15 MHH, 
Ha KpuBbIX TeMnepaTypHOli 3aBMCHMOCTH BHYTpeHHero TpeHuA OOpasyoR, 3aKa- 
neHHbIX OT 800 Ao 1020° (kpuspie J, //, 1/1, /V) noapasetrca nuk oKoNo 210° np 
yactote oKoo 1,4 ry. Bpicora nuKka BospactaeT c yBeHyeHHeM TemnepaTypbt 
BaKkasKH C 15-1074 equnuu, mpu 3axanKe c 800° (kpnpan J) yo 70-1074 npx 


3akasKe c 1020° (kpuBaa /V). Bpicota nuka Qgaxe ompeyeneTcaA 3a BblyveTOM 


BHYTPeHHEPo (ona, KOTOPbIM MbI Onpee- Taonuma 1 
JIA€M KaK MHHHMAJIbHBI YPOBeHb BHYT- 

i = flapamer 
penHero Tpenua ANA anHoli Temnepa tal LE ase Boece ry tae Presi oeee 
TYPbl 3aKaJIKH. Buytpeuunlt (pou Tak- ete cTpyktypa aycreHura 

’ B RX 


we BO3pPacTaeT C YBeINYeHHeM Temmepa- 
Typb!l 3akamKu yo 1000°. 
_ SakasKac Temmepatyp 1160° n BBI- 


KDHBbI i, : 1020 | maptexcuT + Kap6uy 

= (KpH . VI a Vil) eee 1130 | ayct.-+ mapt.+kap6ug) 3,5850 
paTyp MMlaByieHHA™ pe3KO H3MeHHeT 4190 | aycr.+ Kaponn 3.5920 
XapakTep KPHBbIX BHYTPeHHePo TpeHHA: 1230 | aycT.+ Kap6ug 3,0990 


THK OKONO 210° nomHocTbIo uCcue3aeT, 

a oxoo 280° nosBAMeTCA HOBbIM NHK, BbICOTa KOTOPOrO mpaKTHYeCKH He 3a- 
BHCHT OT TeMMepaTypbI 3aKaJIKH (ANA UCCJIeQOBaHHbIX Temnepatyp). Beauunua 
BHYTPeHHero (pOHa SHAUHTeJIbHO HHKe, YeM VY NepBoli cepnu (KpuBble /—/V)u 
Bospactaet Ha 2—3-10 *eQHHUUbI IPH 3akaIKe C Oomee BbICOKUX TemmMepaTyp. 
B mpoTHBOnOsOKHOCTh MepBoH CepHH 3aKasOUHbIX TemnepatTyp (800—1020°), 
KOTOpble JlatoT NOJbeM TeMNMepaTYPHbIX KPHBbIX BHYTPeHHerO TpeHHA Tocse 
300°, 3aKaJIOUHbIe Temnepatyppb! c 1160° mpuBoaT K BO3pacTaHHiO BHYTPeHHero 
TPeHHA TOMbKO Tocue 500°. 

Oco6o BbijeIAeTCA KpuBas TeMMepaTypHOH 3aBMCHMOCTH BHYTpeHHero Tpe- 
HHA COpa3suoB, 3akaJIeHHbIX Cc Temnepatypb! 1130° (kpuBan V). Ona saBasetca 
Kak Obl HaslOxKeHHEM ABYX KPHBbIX BHYTPeHHeFO TpeHHA OMMCAHHO"O BbIlue THA 
WM HMeeT Ba MAKCHMYMAa: OJHH OKOUIO 210°, a BTOpoH oKONO 280°. BuyTpenHuit 
POH B 3TOM Cuy¥ae HE3HayHTeeH H CocTaBsaneT 4—5- 1074 equHHL, 

Kak noka3asIH peHTreHorpaduyeckue H MHKPOCTPYKTYypHble HcCeqOBaHHA 
OOpasloB, 3aKaJIeHHbIX C pa3JIMUHbIX TeMMepaTyp, 3aKaJKa IIPHBOAUT K OTVIHU- 
HbIM (pa30BbIM COCTOAHHAM. 

B ra61. 1 mpuBefeHbl mapameTpbl pelieTKH H CTpPyKTypHO-ca3sopBble co- 
CTaBJIAIOUINe OOpasloB C pa3sIHYHbIX TemMepaTtyp. 

Ha OCHOBaHHH MpHBeJeHHbIX JaHHbIX MOXKHO ClelaTb 3akOYeHHe O MpH- 
YHHAX OMHCAHHbIX MHKOB BHYTPeHHerO TpeHHA H CileaTb HEKOTOpHIe Mpeqno- 
JIOKeHHA OO UX MpHpore. 

Tuk oxon0 210° o6ycoBIeH B3aHMOJeHCTBHEM aTOMOB yrulepofa Cc ReexK- 
TaMH, CO3faBaeMbIMH YUPYrMMH HaNpAXxKeHHAMH B pelweTKe MapTeHcuta. Uem 
BbILIe TeMnepaTypa 3akaJIKH (AA NepBOli CepHH 3aKaNOUHbIX TemMepatyp), 
‘TCM BDILUe MHKPOHalipsxKeHuA B pewerTKe. Tlopbiuenve TemnepaTypbi 3aKaJIKH 
YBeIHUHBAeT YUCO ATOMOB yruepoOja, NepeXOAALMX 3 KAaPpOU“AHOH asp B TBEp- 
Jeli pacTBop, H TeM CaMbIM yBeJIM4YuBaeT paccesAHHe 9HEprH Np nepnosnue- 
‘CKOM JeopMupoBannn. Buluanne BTOporo (pakTOpa — pacTBOpeHHA KapOusoB — 
Ha Halll B3rIA ABMACTCH TIpeBaNMpPYIOWLHM (PaKTOPOM B MOBbILUEHHH BbICOTHI 
UKa, Ha YTO yKa3bIBaeT H3MCHEHHe BeMYHHbI BUYTpeHHero (ona. M3pectx0 (°), 
‘uTO MPH MpOuHX paBHbIX YCNOBMAX OMbITa, BHYTPeHHUH SoH B HarpA*xXeHHOM 
COCTOAHHH noBbiuaetcs. Ilo HalWwHM JaHHbIM, MOBbILMeHHe BHYTpeHHero (pona 
‘¢ Bo3pacTaHvem Temnepatypbl 3aKxanKH c 800 qo 1020° coctaBaset 10—12-10™4 


* 3aKanka MpousBomNach B apPopoBol CoNOMKe, 3aMatHHOH C TOPUOB MIs MPeOXpaneHHA 

OT OKUCNeHUA. IIpu 3aKkaiKke cBbIWe 1200° MpoucxosH0 OMaBeHHe OOpaslOB, YTO He B/IHANO Ha 
jPe3yMbTATbl H3MePeHHA. 
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eJIMHUL, BTO BPpeMA KaK yBeJIMUeHHe BbICOTHI NHKa COCTABIACT 55-1074 equHn. 
Dror BbIBO TAKKe NONTBEP KaeTCA H3MEPCHHAMH TemNepaTyPHoro xofa BHYTPCH- 
Hero TpeHHA pH Harpe- 
Be H OXJ1Ia.KeHUH (pHC. 2). 
Tlocme 3aKanKu c 975° 
pH Bbijepxke NOW 3a- 
KaIKy B TeyeHHe 15 MHH. 
BHYTpeHHHH OH COCTAaB- 
nant 15-10°* eHHHu, a 
M@KCHMaJiIbHad — BbICOTAa 
nuka 76-104 eHHHL. 
Tlocne narpepa yo 400° 
BbICOTa MHKa CHH3HJ1aCb 
no 20-104 efHHHU, a 
BHYTPpeHHHH (OH yma JO 
3-10°4 egqunuu. Hadsm- 
aeTca Tak2Ke CMelleHHe 
mukKa mocyie oTnycka B 
CTOPpOHY BbICOKHX Temmle- 
100 200 300 40% patyp c 200 go 246°. 

IIpuunna cmMeujeHHs NHKa| 
Puc. 2. Temnepatypuaa 3aBMCHMOCTb BHYTPeHHerO TpeHHA He SACHA, HO HMEIOTCHA) 
cram 105 X 12, 3aKameHHoH c 975°, 15 MuH., CHATad mpH OCHOBaHHA npegqnoua- 


Harpese 0 400° u oxmaxxyenun. Uactrora u3MepeHuA OKOVIO 
A ; 1,4 ry J TaTb, 4YTO OOpas0BaHHe: 
pH oTnycke KapOv“JHon 


» 
(ba3bl WM CHATHE YIpyrux HallpA*xKeHHH BeeT K YBeJINYCHHIO CHJI CBA3SH HW 3a- 


TpyquenHio §uddy3HOHHbIX MpoueccoB BHYTpH pelleTKH. | 

M3mepeHuA BHYTpeHHEPO TpeHHA, NpOBeJeHHbIe pH ABYX YacTOTaXx C eJTbIO 
OlpefeeHHA SHEPrHH aKTHBAaUHH NOKa3asIH, YTO BO BCeX CyyaAx BbICoTa 200 
MKa BHYTpeHHero Tpe- 


HHA pH OoupwieH yacToTe 
(W.) HH2Ke, YeM IPH MeHb- 60 
mel (@,) (pue. 3). 

Ha puc. 3 npuBexenbl 
B KayecTBe NpHMepa KpH- 

Bble TeMMepaTypHOH 3a- | 
BHCHMOCTH BHyTpeHHero '& 
TpeHHA oOOpasua, 3aKa- 'o 
JenHoro c 1000° (5 muu.), 40 
pH AByX pa3JIMuHbIX 4a- 
cTOTax, OTHOWeHHE KOTO- 
PbIX paBHo 3,2. Opdext 
pa3JIH4HA B BbICOTe MHKOB 100 200 300 400°C 
TpeOyerT Ooee JeTAMbHOrO 

H3YYCHHA H NOKa3blBaeT, Puc. 3. TemmepatypHasa saBHCUMOCTb BHYTPeHHerO TPeHHA 
YTO paccmaTpHBaembli cTasu 105 X 12, 3aKxanennoii c 1000°, 5 muu., cnatan mpu 
peslaKkcalHouupiit m1po- yacToTax: @; = 0,4 TH @. = 1,4 ry 

WeCcC HeJIb3A ONHCaTb OF- 

HUM BpemeHeM pesiakcauun. JleTambHoe H3yyeHHe NOBeJeHHA STOO MHKa HaMH 
IpoouKaercea. 

Anais muka mpu 280° noKa3bIBaeT, YTO OH O6ycNOBIeEH Auppysuelt BHeL- 
PeHHbIX yIJIepOAHbIX ATOMOB B y-2Keslese H HMeeT OHO BpemsA peaKcauun. Io- 
JIOMKEHHE M BbICOTAa STOTO MMKa He H3MCHACTCH MPH CTyNeHYATOM OTHYCKe JO TeM- 
nepatyp 500° 4 Bbiqep2kKe m0 | yacy yepes Kaxypie 100°. Ormyck mpu Temnepa- 
type 600° | uac npHBoguT K NOMHOMY HCYeSHOBeHHIO 9TOFO MKa (puc. 4, KpH- 
pan [/), Peutrenorpapuyeckve UcCMeOBaHNA MOKa3bIBalOT, YTO Tloce CTyNeH- 
yaTbIX OTIYCKOB JO 600° (yepes 100° no | yacy) aycTeHuT MOMHOCTHIO HCue3saeT 
HM OcTaeTCH TOMbKO (peppHtT. 
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Hsmepenus, npoBeyennbie rip JByX YacTOTAaX, NOSBOMHIH ONpeeHTb 9HEp- 
HIO AKTHBAUHH Npouecca Auppysnu yrueposa B MerHpOBaHHoM aycTeHHTe. 
Ha puc. 4 (kpusas /) npuBeyenbl THNHUHbIe KpUBbIe BHYTPeHHEro TpeHHsA O6- 
DASLLOB, SAKAJICHHBIX C 1190°, cHaATHIe pH ABYX YaCTOTAX 1 H W2, OTHOLICHHE KO- 
FOpbIX @i/w2 = 3,24. Bpruvcnenve SHepruH aKTHBALLNH MIpOH3BOAUTCA M0 
A3BeCTHOH (dopmyuie 


2,3R Ig > 

2 

RTT RERT Ts (1) 
TRA oe 


rye R — yHuBepcabHad ra30Baa MOCTOAHHAS; 1 H W2 — YACTOTHI KPYTHJIbHbIX 
KONeOanni oOpasua; T2 uw T1 — adcomwTHble TemnepaTypb! MMKOB BHyTpeHHero 
IpeHHA MpH COOTBeETCTBYIO- 
MMX YacToTax. BpruncieHne 
SHEPprHH AKTHBALLHH M0 (pop- 
mye (1) qaer H = 40000+ 
+ 2000 kan/r-at. V3 aute- 
patyppbr (11) usBecTHO, 4TO 
BeJIHYHHA SHEPrHH aKTHBAa- 
WMH Audppy3sHu yrsepoya B 
ayCTeHHTe, JIerHpOBaHHOM 
XpOMOM, BBIII€é 4YeM B_ OT- 
CyTCTBHe xpoma. Tak, Ha- 
npumep, JierHpoBaHHe xpo- 
MOM ayYyCTeHHTa MOBbILIaeT 
SHEPrHtO AaKTHBALHH Audpy- 
3Hu c 31350 Kaa/r-aT (npu 
0% Cr u 0,4%C) go 36100 0 70 700 700 
Kan/r-atT (npH 7% Cr u 
0,4% C). SHayeHua H, mo- Puc. 4. Temmeparypnas 3aBucuMocTb BHYTPeHHErO Tpe- 
JIYYeHHbIe B HaulHx OMbITax HHA cTamH 105 X ie I — 3aKxanxka 1200°, 15 MHH., 


— . ° —_ 
Jit aycTeHuTa, serupoBaH- @,/@, = 3,24; ]J— 3axanka 1200°, 15 wie TOcse Ly: 
11.9% Cry conepma. uiMH ctynenuarsimn omnycKamn yepes 100° c Bbizep- 
Horo 11,97 Aep KOH 1 yac qo 600°. Uacrora usmepenusa oKono 1,4 ri 
mero 1,05% C, du3snuecku 


Pa3yMHbI, eCIH y4ecTb, TO 
YBeJIHYeHHeE KOHUeCHTpalun yrseposa B ayCTeHHTe JOJKHO MPHBOAHTb K yBe- 
AHYeHHIO AM@Py3HOHHOH MOBY KHOCTH. 

CuHTaio MPHATHBIM JOJITOM BbIPasHTb OarofapHoctTs npod. Bb. H. OunKenb- 
ITeHHy 3a HHTepec, NpOABeHHbIN K paooTe. 


MockosckHii HHTUTYT CTasH Tlocrynuso 
um. VW. B. Cranuna 22 VI 1956 
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Toxrnaagn AKkaweMuu Hayk cccP 
1957. Tom 112, NM 4 


KPHCTAJJIOTPA®HA 


Bb. K. BAMHUWITEHH 


O HOPMHPOBKE KPHBOHW HHTEHCHBHCCTH B METOJIE 
PAJMAJIbHOrFO PACNPEJEJIEHHA 


(IIpedcmaeneno axademuxom H. B. Benoeoim 15 XI 1956) 


Kak u3BecTHO, OOpalleHve KpHBOl wHTeHCHBHOCTY J (s) paccetHHA PeHTTe- 
HOBbIX JIy¥ei HIM 9CKTPOHOB ra3saMH, AMOP@HbIMA HW X%KAAKMMH TeJIaMH C MOMO- 
IbIO HHTerpaia Dypbe AaeT PYHKUMIO padwaJIbHOro pacnpesevIeHHA B UCCey- 
emoM oObexkTe (cm., HampuMep, (*)). Hopmuposka / (s) nO3BOJIAeT pacCMaTPUBaTh 
He TOJIbKO MOJIOX%KeHHA, HO H BeCa MHKOB (PYHKUMH pauasbHOrO pacnpeeseHHA, 
T. €. B KOHCYHOM UTOre HaXOJUTb YHCIO OH KAaWUX CoceyseH TOrO HJIH HHOPO 
aToma. 

BesencTBue Oombluinx TpyWHOcTeH H3MepeHHA aOcOMOTHOH HHTCHCHBHOCTH, 
HopmHpoBky / (s) Ha paccesHve HEKOTOPOH rpynnok u3 N ATOMOB NpoH3BoOJAT, 
NOb3YACb 3aTyXaHHem ocuHANAWHH /(s) NpH OombwWHX Ss, Kora | 


In(s) = S'f2 (5). (1) 


| 


i=1 


3Syecb f; (Ss) — aTomublli tbakTop paccesHua. Mcnonmb30panne (1) ocHOBaHO Ha 
TOM, YTO QA OONbUIUNX S Ss/eKTbI HHTeEPPepeHUHH MpH pacce#HHH CKONVIeHHEM 
aTOMOB HeBeJIHKH, HM B HEKOTOPOM MpHOH2XKCHHH MOXKHO MOJlaraTb, YTO CObEKI 
pacceHBaeT KaK COBOKYNHOCTb TeX Ke, HO HAXOJALLMXCA Ha OONbLUIOM paccToAt 
HHH H3OJIMPOBaHHbIX aTOMOB («ra30Boe paccesHne»). 

Hopmuposka corsacHo ycnopnio (1) uMeeT CuTyAyroulHMe HeOCTaTKH! 
a) NpeneOpexXeHHe HMeIOLIMMH BCe Ke MecTO a¢ppeKTaMH ocuMaaunN / (Ss) py 
OobUIMX S$, ITO MOXKET JaTb HEKOTOPylo aOcouOTHY!IO OWIMOKY, H 6) MamOCTE 
3HayeHHH /(S) NPM OO/bWIHX S, YTO YBEIHYMBAeT OTHOCHTEJIbHY1O OLWUHOKY HOP) 
MHPOBKH. 

Jl HOPMMPOBKH BO3MOXKEH MyTb HCNONb30BaHHA KpuBOH /(s) B LemOMI 
Ecu pacnpeyeienve paccenBaiouleli MatepH B OObeKTe ecTb e(r)*, TO HHTeH! 
CHBHOCTb ONpeJeAeTCA C NOMOLUbIO UHTerpasia Dypbe Kak KBafpaT MOAyass 
AaMIIHTY JBI: 


I(s) =|f(s)P? =| \ o (r) e-“sr) du,|?. (2) 


DyuKkunn f(s) M p(t) CBA3aHBI YCOBHEM NOJIHOTHI Aid MHTerpaa Pypp 


came ee 1 ¢ Ure 

Ve (r) Pdor = ga (1 f(s) P dor, ( 
rye HHTerpa CieBa OepeTca nO Bcemy OGbeMy O6bEKTA, a CIpaBa — mo BCeM 
oObemy oOOpaTHoro poctTpancrsa. | 


* TIpoponumoe paccmorpenne aBmeTcA OOMLMM JIA BCeX Tpex AH@ppakuHOHHbIX MeTOAC 
penTrenorpadun, s1eKTPoHOrpapun nu HelTPoHOrpadun. CoorBercTBeHHO, MON 9 (r) B 3THX Tpeq 
CAYVAAX CEMYET MOHHMATb SEKTPOHHYI0 MOTHOCTH, SCKTPOCTATHYeCKHH MOTeHL Masi H AMEPHY 
PacceHBaloulyto CMOCOOHOCTH O6beKTA B LeOM, NOL 9; (tf) — oTgenbHOrO atoma, nog f,; (s) — ee 
OTBETCTBYIOWM ATOMHbI cbakTop paccenHua. 
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Ycnosre (3) cnpanequuBo Ja oObeKTa B IeJIOM, a TAaKXKe MIA KaxKOrO u3 
BXOJALHX B HeEPO AaTOMOB: 


Cc rl CO 
4n\ p:(r) rr = 53\ fi(s)s*ds =G:., (4) 
0 0 


OTO BbIPaxKenve 3anvcaHo yxe HE B JeKapTOBbIXx, a BCepHyecKHX KOOpyHHa- 
Tax. IlockoubKy oObeKT mpeyctaBaseT CoOOl COBOKYNHOCTb aTOMOB, TO yuu- 
ThIBAaA Tak?Ke, 4TO p(r) BCIOLY AeHCTBUTebHO H NOMOXKUTeIbHO H IIlpHHHMaeT 
Go/buIHe 3HAYeCHA TOKO B ATOMAX, BMECTO sIeBOll YacTH (3) MoxKHO HanvcaTh 


(le(r) Pdop= > (ei (r) do,. (5) 


L 


i%(s)5? 


47 
io f 
i= 


Jn (5) 5? 


Puc, 4 Ocuuuasyua kpuBoi /,(s)s* (2) BoKpyr KpuBoii >} (s)s? (1) 
i=1 


Ucnomp3ysa tenepb (4) H BbIpaxkasa (2) Taxxe B ccbepuuecKux KOopsHHaTax 
(qa paccmaTpHBaemoro Kslacca OObeKToB / (s) ccbepHueckH CHMMeTPHUHO 3a 
cueT cTaTHcTHYecKoro ycpeqHeHHA), NOmyUHM 


In (s) s¢ds = > i (s) s¢ds = Qn? 3G,. (6) 


STO WH ABJIA€TCA YCJIOBHEM HOPMHPOBKH, MOCKOJbKY CYMMa capaBa MoxeT 
ObITh paccuHTaHa. DusHyeCKHH CMbICJ. BbIpamkeHus (6) COCTOHT B TOM, YTO HH- 
TeptbepevINA, MMeIOILaA MECTO IPH HEKOTOPOM B34HMHOM paciOs102KCHHH ATOMOB, 
He MOXKeT H3MCHHTb CYMMApHOH HHTCHCHBHOCTH pacceAHHA 3THMH aTOMaMH, 
a JlaeT JIMIUb NepepaciipesesieHHe HHTCHCHBHOCTH (peub HJeT, pasymMeeTcs, O KO- 
TepeHTHOM paccesHHH; Jaslee OyleT yuTeHO H HEKOrepeHTHOe paccesuHe). SHa- 

n 


yuT, KpuBas J, (s) s* OciMINMpyeT BOKpyr KpuBoit >) {7 (s)s?,  naomaqu nox 
i=1 
OOeCHMH KPHBbIMH PaBHBI, a Tak»%Ke paBHbI OFpaHHyeHHble UMM TOMLalH 
nh 


oe 2 y 
cpepxy H CHH3Y KpHBOH > fi (s) s? (puc. 1)*. M3 (6) rakxe cenyer, ¥TO B cpey- 
i=1 
HEM HA JJOCTaTOUHO LIMpOKOM HHTepBaue (Sj, S2) 


Tn(s)s* = S\fi(s) s* (7) 


* XapaxkrepHblii MHOKUTeNb S$? MpPHCyTCTByeT BCIOLy BBUAY Toro, YTO MpH cyMMHpOBaHHA 
3HaueCHHil HHTCHCHBHOCTH M0 BCeMy OOpaTHOMY MpocTpaHCTBy 3/IeMeHTOM OObeMa C MOCTOAHHBIM 
guauenuem J (S) BHYTPH Hero ABJIAeTCA WWAaPOBO CJ1IOH OObeMOM 47ts7ds. 
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HIM, MeHee CTPOTO, ITO 


a 
T(s) = Sfi(s)- (8) 
\ i=1 

Tipu 6onpumux S, Korya Masa ocunaauna J (s), 9TO qaerT (1). CraTacTH4ecKHe Co- 
oTHOWeHHA THMa (8) H3BeCTHBI B CTPpyKTypHOM aHasiM3e KpHcTass0B (7); aHa- 
norv4Hoe (6) BbipaxkeHHe B Cy4ae KpHCTamOB COfepxKUT CIeBa CYMMY KBaj- 
paToB CTpyKTypHbIx dakTopos (*). Mbi 2%xe paccMaTpHBaeM CJly4a HeIPepBIB- 
HOrO pacnpeseseHi HHTCEHCHBHOCTH. Ecsiu O6beKT COCTOUT M3 KPHCTAJIMYECKON 
M aMopdbHOl (a3, ero CYMMapHaA WHTeHCHBHOCTb Tak2Ke OMpefenAeTCA COMM 
BbIpaxkeHvem (6). 

IIpaxruyeckn (6) MoxkHO IpHMeHATD He B HeabHbIX mpefenax s = 0 u 
S = 00, a Ip HeKOTOpoM Masiom s’~0 u mpefsembHom s" (puc. 1). na storo. 
H)Y%KHO HaliTH B TeX 2%e Mpeyerwax (YHCeHHbIM MH TpapuyecKHM HHTer- 
PpHpoBaHuem) 0 TeopeTH¥ecKHM KPHBbIM IpaBylo yacTb (6), HaliTH TeM Ke 
TYTeM MO OMBITHbIM (HEHOPMMpOBaHHBIM) 3HayeHHAM J (Ss) BeHYHHY JeBOu 
yacTu (6) H MpupaBHATb ee BbIYHCJICHHOH BeIMYMHeE MpaBOW 4YacTH, NOYUMB, 
TakuM OOpa3om, Jy (s). 

EctecTBeHHOM ABJIA€TCA HOPMHPOBKa Ha 7/2 ATOMOB (OMHOTO HH HECKOJIbKUX 
COpTOB), BXOJAMIMX B MOJIeKyJy WIM XUMHUeCKYyIO POpMyy aHHoro BeUlecTBa. 
Torga nocrpoenuan ‘no J, (Ss) PyHKUMA pauambHOrO pacnpesesenua OyyzerT | 
HaslokeHHeM pacnpeyenenuli BCex ATOMOB OObEKTA BOKPYT KaxkMOFO HB BbIOPaH- | 
HbIX f ATOMOB. | 

IIpu uccneqoBaHun aMOp@HbIX HM KHAKUX Te, aTaK*Ke rasoB peAKO IPHHE- | 
MaloT BO BHMMaHVe TensIOBoe ABMKeHHeE aTOMOB. EcyiM 9TO CyemaTb, ATOMHBIM 
tbaxtop f;(s) B (6) Hy2KHO 3aMeHHTb Ha aTOMHO-TemmepaTypHbl dbakTop fir = | 
=fifr, rae sHayenve TemnepatypHoro MHoxuTena fr = exp [— B(sin6/A)?] 
ompeyesaeTca BbIGOpOM NapameTpa TenyoBoro ABHXKeHHA B. | 

Bxoyaume B (6) BemmunHp! G; (4) NOCTOAHHDI JIA KaKJOTO COPTa ATOMOB. 
Panee ObI0 mOKa3saHO, 4TO B peHTreHorpadun (*) H 39neKTpoHOrpadun (*)) 
cyllecTByeT 3aBHCHMOCTb BHA | 

| 
' 


G; = kZ q, (9) 


rye k w « — YNCNOBbIe NapMeTpbl, saBuCalue oT BeMMUMHEI B; Z — aTOMHBIit | 
HOMep, 4 MHOXHTeICM G YUHTbIBAeTCA OOPbIB. 

TakuM oOpa3om, eCJId IPHHATb BO BHHMAaHHe TelsOBOe ABHXKeCHHE H BOC-| 
NONb3OBaTLCA WaHHbIMH 10 R, « u q (°, 4), HOpMHpoBKy (6) MoXxHO MpOBOAUTS, | 
He BbIUHCIAA HHTerpanos (4). Ec TenmoBoe ABHXKeHHe HE YYHTbIBAeTCA, HH- | 
Terpasb! (4) CXOAATCA NIOXO H CTporne BbIpaxenusa (4), (6) 3ameHsioTca HH-| 
TerpHpOBaHveM B KOHEYHBIX Mpefsemax s’ u s” (cm. puc. 1). 

Ypasnenne (6) Opi10 HanHcaHo 6e3 yyeTa HeKOrepeHTHOrO paccesHua Jqy.. 
C yuerom ero: | 


n 


\ (Tk + tun) s® ds = 2n® YG, + Dy 
0 


i=1 i=1 


ou 08 


IH; (s) s* as, (10) 


rye /y,— BbIYHCAeMOe HSBECTHbIM OOpasOM HeKOrepeHTHOe paccesHHe aTOMOM 
i (cM., Hanpumep, (1, 5)). Takum 06pa30m Mo2KHO H B 9TOM clyyae HOPMHPOBaTb ; 
MHTCHCHBHOCTb, @ 3aTeM BbINeIHTb H3 Hee JOO KorepeHTHOrO paccesHus (6). 
SaMeTuM, YTO B SeKTpOHOrpaduyeckux uccneqoBaHUAX J} HEBEIHKO, M UaCcTO) 
HM MOXKHO MpeneOpeub. 

IIpu nocrpoenuu byHkunu payuanbHoro pacnpejenenua u(r) B MHTerpas| 
Dypbe NoxcTaBsaioT He HenocpeycTBeHHO J, (s), a C—yHKIHIO | 


i=1 


i(s) = |In(s) — S37 (5)]/ fea) (11) 
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Tak uTO 
Anr? u(r) = 4nr? uy +22 (i(s) se ds. (12) 
0 


Buigutanne DSP (s) B (11) qaer yyanenue TpHBuanbHoro HyseBoro nMKa 


yHkuun u(r) npu r = 0. Jlerko Bugerb, uro HopmupoBKa (6) aBTomaTHueckH 

odecneyuBaeT paBencTBo u(r) = 0. Jlenenue ua BbIOPaHHYI0 ONpeesIeEHHbIM 

o6pasom eHHHUHyI0 /2, (Ss) KpHBY!O MPpHBOAMT, KaK H3BeCTHO, K «oGocTpeHHioy 

mMHKOB u(r). B cayyae octaTouHo pesKoi ociuananuu J (s) npexcraBrsetca 
n 


He OesHajexXHbIM onpeyenenve Bua KpUuBOLi fe, (Ss) ~ Dit, (Ss) H3 ombita Ha 
=) 

ocHope ycoBHi (6) u (7) (cm. pue.1), 6e3 mpuBeyeHuaA TeopeTHuecKHx 

JIaHHBIX. 

TIpeqaaraempiii MeTO, HOPMHPOBKH Obi HCMOb30BaH H Jas NOMOKUTEMb- 
HbI€ Pe3yJbTATbI NpH IIEKTPOHOrpapHyeckoM HCCJIeEAOBAaHHU AMOPPHOH cep- 
HHCTOH CYpbMBbI. 

-  OcTaHOBUMcs B 3aKmOUeHHe elle Ha OAHOM CBOLicTBe HOPMHPOBaHHEIX Be- 
nuqun J, (s)s?, KOTOpoe MOXKeT OKA3ZaTLCA NOMe3HBIM MIpH anamuse CTpyKTYypbI 
MOJI€KYJI B Napax HU ra3ax, KOTa NpOM3BOAUMTCA COMOCTaBJIeHHE BbIYHCJICHHBIX 
MW SKCIEPHMEHTAJIbHbIX 3HAYCHHH HHTeEHCHBHOCTH. J]ia m160H npaBHJIbHOH HH 


ommuO6ouHOK mMoyenw A, B,... H T. J. BbIUHCICHHbI€ 3HayYeHHA HHTCHCHBHOCTH 
_ MOYHHsAIOTCH ycnoBuro (6): 
4 n 
2 oo ~ a28 2 —_ 2 3 
[Ing (Ss) s ds = \ Ing (s)s?ds=...= Ca (s) s*ds = 2n® S1G;, (13) 
i=1 


 T.€. CYVMMaApHax HHTCHCHBHOCTb HE 3a4BUCHT OT PaCOJIOHKCHHA ATOMOB. Ho KpH- 
TepHeM TIpaBHJIBHOCTH PeMICHHA MOKET CJIYKUTb BbIPAaKeHHEe 


: (Fnoxen — pus) 8°48, | (14) 


| MHHHMyM KOTOpOrO OyyeT COOTBETCTBOBaTb HansyaehH MoyenH. Myeanpupiii 
cCnyyal papenctsa (14) Hys1o WpakTHYeCKH HEAOCTH2KHM H3-3a OWHOOK 9KCcTIe- 
PUMeHTA (B Haxox*KAeCHHH /oxon) H HECOBEPWICHCTBA TeEOPHH (B BbIMMMCeHHH Touma)’ 
Jienenve (14) na (13) gacr KosddulHeHT, KOTOPbIM MOMKeT XapakKTePpH30BaTb 
KayeCTBO HCCJI€AOBaHHA; B KaKOH-TO Mepe STOT KOSPPHUHEHT HANOMHHAeT Tak 
_ Ha3bIBaeMbI (baKTOP JOCTOBepHOCTH B CTPYKTYPHOM aHaJIH3e€ KPHCTAJJOB. 


Tloctynvsio 
15 XI 1956 


LMTUPOBAHHAS JIMATEPATYPA 
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ra.IX. ? A.J.G. Wilson, Acta Crystallogr., 2,318 (1949). *B. K.Baiumreiu, 
| TAH, 93, 821 (1953); KKOT®, 27, 44 (1954). 45. K. Bannumrein, Kpuctano- 
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Hoxaagn Akagemun nayx CCCP 
1957. Tom 112, Ne 4 


XHMH jl 


WM. A. APBYSOBA,B. H. E®PEMOBA 4 M. K. YJIE3JIO 
O NOJIAUMEPH3AWHH B BASKHX CPEJIAX 
(ITpedcmaeazeno axademuxom A. B. Tonuuessim 81 VIII 1956) 


OcoOeHHOcThIO peakIHii MOMMMepHsalHN ABMIAeTCA OOMbUOL sdppeKT OKPy- 
| %KalouleH cpefbl Ha CKOpocTb OOppiBa Len mouMepa. 

Pa3MuHble (PakTOpbI, 3aepKUHBaIOlve peakUNtOo OOPbIBa, YBeMHUMBAIOT KaK 

CKOPOCTb UOJIMMepH3allHH, Tak HW JJIMHy NOMMMepHbIX Lene. C sTOH TOUKH 3pe- 
. HAS, Ha TpOwecc NOJHMepH3alHN JOJKHO OKa3bIBaTb BJIMAHHe OObWICe H3Me- 
HeHHe B BASKOCTH MOHOMepa, KOTOPOe NPONCXOAUT IPH NOHMepH3allMH B Macce. 
B nepppili nepHoy OObWHHCTBO peakUHii NOMMepH3allHH MpoTeKaeT ¢ NOCTO- 
AHHOW CKOpocTbo. Eciv, OfHaKO, OOpasyioTCA MOHMepbl C BbICOKHM MOJIeKy- 
JINPHbIM BeECOM H BASKOCTb CHCTeMbI ObICTPO BO3pacTaeT, CKOPOCTb peakIHH 
Tak2Ke HAYHHAeT BO3SpacTaTb. OMHOBPeMEHHO C YBesIHYeCHHEM CKOPOCTH peakUHH 
MPOHCXOJUT yBeJIHYeHHE MOJIeKYJIAPHOroO Beca nOmHMepa. B cooTBeTCTBHH C 3THM 
nojoxenHemM Tpomcygopd (1) Hamen, TO eCMH BASKOCTb MeTHIMeTakKpusaTa 
| yBeJIMYeHa pacTBOPeHHeM MpONHOHATA LeJJIOJIO3bI, TO CKOPOCTb NOJMMepH3aluH 
BospactaeT. B NpoTHBONOOXHOCTh YKa3aHHOMy adekTy, BAMAHHE HHEPTHbIX 
PacTBOpHTeselH, CHHKalOlH4X BA3KOCTb PeaKUHOHHOM Cpebl, MPOABMAeCTCA B 
YMeCHbIWeCHHH CKOPOCTH peaKUHH MOJHMepH3alu WM CHH2XKCHHH MOJIeKYyJApHOTO 
Beca NOJMMepa, NpONOPUHOHAIbHOrO CHHKeHHIO KOHUEHTpallMunH MOHOMepa (?). 
BosibluuHCTBO pacTBOpHTeJel, B3AaMMOJeCHCTBYA C HOJMMepHOH LWelbio, BbISbIBaIOT 
OOpbIB HIM MepeHoc Wenu, B pe3sysIbTaTe YerO CKOPOCTb MOJUMePH3alHH CHH- 
WKAaeTCHA COOTBETCTBCHHO pasOaBJICHHIO, B TO Ke BPeEMA MOJICKYJIAPHBIH Bec MOJIH- 
Mepa lajaeT ObIcTpee, UCM 9TO MOXKHO OObACHHTH pasBeyennem (°). C. C. MeqBe- 
Tepbim (*) 1p H3y4eHHH NOMHMepH3sallun BUHHJalleTaTa B OeHso/le WH cTHposa 
| B YeTHIPeEXXJIOPHCTOM yrulepoye OblIO NOKa3aHO, YTO B 9THX YCOBHAX OOPbIB 
| WellH MpOHCXOAHJ B pesyubTaTe B83aHMOJelicTBUA pacTyWuxX Wenelt c pacTBOpH- 
TeJIeM. 
_ TlpormponooxkHoe jelicrpue HaOmofaeTca, KOrya NOMMMepHsaluA pOBo- 
JIMTCH B Cpejye, pacTBOpsArIoleH MOHOMep H He ABJIAIOUeHCA pacTBOpHTeeM MIA 
nomumMepa. Tak Hoppuu u Cut (°) noka3aiu, YTO MeTHJIMeTaKpHaT NOMMMepH- 
3yeTcH ObicTpee B PaCTBOPHTeAX, BbISbIBAIOWMX BbINAaseHHe NOWMMepa, YeM 
B XOPOMIMX pacTBOpHTemAX AIA MOHOMepa Hu nOHMepa. IlogoOuble xe pesyuJb- 
TaTbI ObliH nOsyyeHbr XeBopyom (°) npH NOMMepH3allHH U3OMPOHeEHHJIKeTOHA. 
B o60nx Cly4uanx BOSpacTaHHe CKOPOCTH NOJMMePH3allMH CONPOBOXasOCb YBe- 
JIMUCHHEM XapakTepHCTHYeCKOH BASKOCTH OOpasylolleroca nomMMepa. MesbBuJb 
(7) UpH M3y4eHHH NOJMMepH3alHH BUHNMAlleTaTa B H-PeKCaHe, HE ABJIAIOWIeMCA 
PacTBOPHTesIeM [JIA NOJMMepa, yCTaHOBHJI, YTO NO Mepe Npoxor*KAeHHA peakUMu 
CKOPOCTb ee yBeJIMUHBalacb. Hapsiyy C 9THM, BeJIMYHHA KOHCTAHTbI CKOPOCTH 
oOpbipa enw CHHxKaacb. TakuM OOpasom, B lMTepaType Nosyun ocBelleHHe 
BOMPOC O BJIMAHHM Ha Mpoulecc NOMMMepH3allHH PacTBOpHTeel, pacTBOpAIOULHX 
MOHOMep HM MNOJMMep, a TakxKe pacTBOpHTesel MOHOMepa, He ABJIAIOUIMXCA 
pacTBopHTeiamMu Jia mOuMMepa. Bonpoc 0 BAMAHHM BASKOCTH PaCTBOPHTeJIA 
He OOcyKJasca BuuTepatype. Mexyy Tem culeqyeT OKUJaTb, YTO BASKOCT pac- 
TBOPHTeNA JOUKHA OKA3bIBaTb BJIMAHHE Ha CKOPOCTb NOMMMepH3salluH HW CBOHCTBA 
oOpa3ylouleroca nojuMepa. 
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Hacrosmlee cooOleHHe MOCBAMIeHO BOMpocy NOMMMepH3alldH aKpHJIaMufa, 
meTaKpHsiaMufla H. MeTHJOJIMeTaKpHJiaMufja pH MPpHMeHeHHH BMEPBbIe B Kaue- 
cTBe pacTBOpHTena rauuepHHa. Bee ykKa3aHHble MOHOMepbl H HX MOJIHMepbi 
PacTBOPHMB! B PiMWepHbe C OOpasoBaHHeM BbICOKOBASKUX PaCTBOPOB. Jlutepa- 
TypHble JJaHHble O TOMMMepH3alHH BbILWeyKaSaHHbIX MOHOMEPOB OTHOCHATCA K 
W3yYeHMIO MOMMepu3alluH B HH3KOBASKUX PaCTBOPHTesAX. 

Tak, Ulynpuem, Pennepom u Jp. (°) 6blma uccueqoBaHa pasuKabHaA MOMH- 
Me pH3alluA AKPHJIaMH a B pPaCTBOPHTeNAX — BO], METHJIOBOM CIIMPTE MW CIMPTO- 
BOJJHBIX CMeCAX. 

Tlomumepbl MeTaKkpusamuga Obwin nosryyenb! ApkKycom (°) mpH nomwHMepH- 
gallu MeTaKpusiamMufla B cpege TOmyoua HM aTHaleTaTa B MpHCyTCTBAM 
2,5—5%-i nepekucu OeH30na u IInHHepom (7°) npu NOMMepusallHH B BOAHOM 
cpeye. O nOJIMMepH3alluH MeTHJIOJIMeTaKpHJlaMuf{a HMeIOTCA JIMIUb ykasaHuA 
@Maliepa u Jluuya("'), cormacHO JaHHbIM KOTOPbIX MeTHJOJIMeTaKPHaMA MOJH- 
MepH3yeTCA B BOJHOH Cpefle B MpHCyTCTBHH KMCJOT, a Take B OPraHHyeCKUX 
PaCTBOPHTeIAX B MIpHCYTCTBHH HOHHBIX KaTaM3aTOPOB C OOpasoBaHHeM Hepa- 
CTBOpHMOrO NoOWHMepa. 

TIpopeqeHHuble OMbITHI NOKa3samu, YO aKPUNAaMH], MeTAaKPUHIaMHA HW MeTHJIOJ- 
MeTaKpHJlaMH JerKO MOJIMMepH3yIOTCA B TIMWepHHe MO BAMAHHEM yJIbTpa- 
cbuoseTOBOrO O6yYeHHA C OOpasoBaHHeM MOMMMepOB C BbICOKOM BASKOCTBIO. 


Ucxoqupe 1poAyKTH HX METORUKA HCCHEROBAHHA 


AKpusaMuy NOyyancaA YaCTHUHBIM OMbIICHHeM akpusoHUTpHsa (1). Criport 
IpOMyKT OVMMaIcA TpexKpaTHOH NepeKpHCTasIMsallueH u3 OeH30na; mocme 
CyIIKH B BaKYyyM-3KCHKaTOpe Ha napadWHOBbIMA CTpyxXKamu T. mt. 85°, 
N 19,70%; BprancseHo gna CsH;ON: N 19,71%. 

Meraxpumamuy nomyuanca no cnocoby Apxyca (*) B3aHmMogzelcTBHeM MeTHJI- 
MeTaKpHslaTa C BO,HbIM aMmMuakom. Ilocuie nepeKpucTanmH3aluH U3 CMMpTa OH 
Mel Temnepatypy muapseHua 111°. Cogep»xkanne meTakpumamuya (onpeze- 
JIGHHOe MeTOJOM OpomMupoBaHuA) cocTaBaano 99,77%. 

MetumoumMeTakpHslaMH, CHHTe3HpOBauicd 10 MeTogy @Daliepa u JIunya(4) 
B3aHMMOJeCHCTBHEM MeTaKpHaMuya Cc NapapopmMasbyerufom B cpeye yeTbIpex- 
xsopucToro yriepoya. Cripol mpoxyKT NepeKpHCTaM30BbIBaJICA H3 STHVIALle- 
tata. Ilocne cymiku B BaKyyM9KCHKaTOpe T. mi. 53,5—54,5°, N 12,12%; Bur 
yucneHo Yaa CsH,ON: N 12,17%. 

[nnuepuu O4nasicaA pasroHKol Noy BakyyMoMm. J|na OMbITOB MpHMeHAAaCcb 
cbpakuua c T. Kun. 167°(5 Mm), d!5 = 1.2642, yoo = 1431 cn 


Boya nepeq mpoBeyeHveM NOMHMepH3alHH o4nMalach NeperonKoh nay 
MapraHWOBOKHCJIbIM KaJIHeM B TOKE CBOOOAHOFO OT KHCMOpOma asora. 

Jlist MSyYeHHA BAMAHMA BASKOCTH PacTBOPATeA Ha CKOPOCTb MouMepHsa- 
WMH WH CBOHCTBa NOJIMMepa NOMMMepH3alnA MpPOBOAMNACb B ByX pacTBOpHTe- | 
JIAX: BOW€ HM TAMUepHHe, BA3KOCTb KOTOporO pH KOMHATHOH TemMepaType 
TIpeBbllaeT BASKOCTb ~ B 1400 pas. Tlonumepu3auua ocyulecTBAANach nox 
BOSCHCTBHeM YJIbTpapuomeTOBoro oOmyyeHHnA*. 

B kayecTBe ucTOUHNKa CBeTa cyxKuna mamma, TIPK-2." Jina usyyenua 
MOJMMEpH3auHH VCHOb30Ba ach OOacTh A = 3000 A. Tlonumepusanua mposo- | 
AMNacbh B 3anaAHHbIX amMywax u3 crexna «IIupexc». Ilo oxonyanun npouecca 
NOJMMEpbl OWMMAIMCh OCaKACHHCM BOAHBIX PACTBOPOB MeTHJIOBbIM CHUPTOM ¢ 
NOCJELyIOULMM NOBTOPHBIM Mepeocaxjenuem. B onbirax NoMMepusallHN B cpeze 
TIMWepHha COJeprKUMOe aMNYJI MpeABapHTeMbHO PacTBOPANOCb B BOJe H 3aTeM 
coflepxKallad MOMMMep BOHO-rIHLepHHOBaA CMeCb OCaxKfalacb MeTHJIOBbIM 
cnupToM. JlanbHeimasd owncTKa MpoBo_uach MyTeM pacTBopeHHA NlOJIMMepa B~ 
Bofle C MOCMEAYIOUMM OCaKCHHEM MCTHJOBbIM CNHPTOM. 


* Tloaumepusauua MerunomMeTrakpuamuga B BOAHOM cpese MpoBoqumach TaKxe B Ipucyt- | 
CTBHH MHMILMaTOpa MepeKucu BoOsOposa. 
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Ba3koctTb TOJIMMEPOB OpPeeANaCbh B BHUCKOSHMeTpe OctTBabya, BASKOCTb 


| TaHuepHua B BuCKO3HMeTpe Xonnsepa. B Ta6nuyax MpHBesenbl XapaKTepu- 


ii 4 ~~. 


AAT 


_ a ee ee en en a ee 


| 
: 


| 


THUCCKHE BASKOCTH MOJIMMCPOB, BASKOCTh TIMWepHHa MpHHAMasacb B CaHTH- 
mlya3ax. 
PesyJIbTaTbl ONbITOB NOMHMepHsalHH akpusamuya npuBeyeHb B Tabu. 1. 
M3 jaHupix Tab. | Bug- 
HO, YTO UpH obnyyeHnnH TaOauna 4 
BOJHOrO pacTBOpa akpHs- 


SB ve oS 
AMHjla pH Temnepatype 40° a | Bo] .88 | Mpopearupo- | 9 ~ 
BTeyeHne 42 yac. peakuna Pacrso- | £S | G5 ze as ane 
MOMMMepH3alHH He NoMa, Pres whe ibe se an| 
nocie oOyyenusa pacTBopa See|sg|8e3) % | mom | age 
AKpHJlamMuya B rmnuepHue B 
Teyenne 12uac. mpeBpallle- Boga 1,58 | 40 | 2880} He nonnmepusyeres 
BES ey ECIBIANOCh Ha Taynepun| 1,58 | 40 | 1020187,5 |4,3809) 0,225) 0,50 
87,5% . C ypesM4yeHHeM KOH- » 2,85 | 40 | 1020 |98,48/2,7960] 0,456] 0,816 
HeHTpalluH MOHOMepa CKO- » 1,408 | 4 140 |16,3 0,229 0,270) 1,068 
pocrb peakunn i xapanre. > | fais] t | 160 04 133] 404 


*pHcTHYeCKaA BA3KOCTb T0- 


JiumMepa ysBenuunBaetca. C 
NOHHKeHHEM TeMMepaTypbl peakWHH XapakTepHCTHYeCKaA BASKOCTb TMOHMe- 
pOB Bo3pactaeT. Bomnpoc o 


Laguna a 2 
CKOpOCcTH peakUHH pH no- 


& = = 

2 Bo | go] dt btibopearmo- | 3) = : HWKEHMH TeMnepaTypbl Oy 

g | Se5/2..|$28 Basi A tak yeT OCBeLIeH B CJIeJ{VIOWeM 

8 Z6S| 85/33. Bcs| 2 cooOmeHHi. PesybTatbl He- 

5 Be” | 5 < gs =| % | moa | 292] & KOTOPbIX OMBbITOB NOJIMMepH- 

e | See boa ees hee 3alHH MeTaKpHwlaMHya TpH- 
BefeHbI B TaOm. 2. Onn 

Boga A ATG 9 | 1320 He nosmumepu3syetca VKa3bIBaloT Ha BbICOKYIO 
Tanue- AKTHBHOCTb Npolecca NowH- 
poo j|1,176) 19 50 | 98,3 [1,156 | 3,540 |He pac- MepH3allHH MeTakpHamuya 


TBOPHM 
1,165| To xe 8B MpHCyTCTBAH pacTBopH- 


TeNA — PJIWWephHa. 
PesyabTartbi HEKOTOPbIX ONbITOB MOJIMMepH3alHH Me€THJIOJIMeTAaKpHJIaMHya 


To xe |0,62 | 19] 60 | 66,7 [0,413 


B BOAHOH cpeye npHBeyeHbI B TaOs. 3. 


Taos Hi alo 


Konentpa & IlpopearupoBavio 
5 S ‘ 
uHA Konuent- | > ° TIponom 2. 
MeTHJIOJI= pauua Bg | 2kHTeNb= Kopocts, 

PacTBOpHTedb | wetaxpun-| H20z, a5 HOCTb e moaaicexs | [7] 

amuga, MOs| a1 E g | peakuun, %o MOU. “10 

MOV) J aS MHH. 

ea 


Boga 0,782 0,072 40 2520 100 0,78 — 0,05 
» 0,782 0,0375 39 1080 100 0,78 _ 0.24 
» 0,82 — 30 1335 57,7 0,45 0,563 | 0,85 
» 1,44 — 30 615 20 0,288 0,78 1,41 
» 1,74 — 35—40 130 12,4 0,216 2,76 2,15 


V3 qaHHbix Ta6n. 3 BUAHO, YTO IPH NOMMMepH3allM MeTHJOJIMeTaKPHJaMH- 
jla B BOAHOM cpeye B UpHCyTCTBHH MHHUMATOpa NepeKHCH BOMOposa UH OMHO- 
BPeMCHHOM BOSJelCTBUM YAbTpadHoseTOBOrO CBeTa MO/lyyalOTCH HM3KOBAS- 
kve nonumeppi. IIpa mnpopegenuH nOmMMepH3allH No BO3eHCTBHeM 
YbTpacHOeTOBOTO U3AYYeHHA XapaKTepHCTHYECKAA BASKOCTb MOJIMMepa BO3S- 
pacraer. [loppiueHve KOHWeHTpalMM MOHOMepa YBeJIMYHBaeT CKOPOCTb MOWH- 


Mepv3allwyH H BASKOCTb MOJIUMEpoOB. 
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B ra6n. 4 npuBeseHbl pesyIbTaTbI HEKOTOPbIX OMbITOB NOJIMMEpHsallHi Me- 


THJIOJMeTaKpHJaMufa . B cpeye ryiuwepuHa. i 
IIpopeyenupie OMbITbI NOJMMePH3auuu akpH-, MeTaKpHJI- H MeCTHJIOJIMeT- 
. akpHJlaMujla yKa3bIBaloT Ha 


> ite is BAsS BJIMAHHe BA3KOCTH pacTBO- 

Ae 21 z51) : Hipopearn- - PUTeJIA Ha CKOPOCTb TOJHMe- 

Pacrsopu- | P25 ae x é es é 5 pu3aluu MOVIEK Yea) Hi 

met © g8.) 28 |Se 85 fn] Bec nomumMepos. M3 conocta- 

BEBE) ZE(SE5| % | Mor. | OG BJIGCHHA Pe3yJbTATOB, MOJTy- 
MSat]eGa/ [6a (ONS 


YeHHbIX TIPH NMOJINMepH3a- 
UHH MeTHJIOJIMETAKPHJIAMH- 
I nunepuu 0,87 20 30 alee 0,274 1,3 Zo wa B BOJHOM pacTBope u 


. 07457 | 20 | 60|84,4| 0,386 | 1,068] 1,94 
> 0457 | 16 | 50|44,5|0,203|0,565| 2,63 “Peace. MEPs 


» 0,235 | 20 | 150] 52,8]0,124/0,138) — 4YTO CKOPOCTb NOJIHMepHsa- 
WHH B Ccpeye TyIHWepHHa BO 


MHOPO pa3 MpeBbIIMaeT CKOPOCTh NOJHMepH3allun B BOAHOK cpeye. XapakTepHc- 
THYCCKAA BASKOCTb MOMMMepOB TakxKe BHIMe B cHyyae rauyepuna. [lonume-— 
pu3auuA B Cpefe riMWepHHa NO3BOsAeT NOKa- 

3aTb BJIMAHHE H3MCHCHHA BASKOCTH Cpebl Ha cn 
CBOHCTBa NMOJHMepoB Oe3 H3MCHEHHA MpUpo- 12000 
Jbl pactBoputeia. [pH nonwxeHuH Temme- 
paTypbl NomuMepH3aluH akpusamusa oT +40° 
qo +1° BaskocTbh OOpa3ytolluxcaA TOJIMMe- 


pOB yBeIHUHBaach MpHOM3HTeNbHO B J[Ba « G000 
pasa (cm. Hanpumep, onpiTn 3 u 6 us = §& 
Taos. 1). < 

Ha puc. | npupeyena KpHBad H3MeHeHHA iS 


Ss 
Ss 


BASKOCTH TuIHUepHHa B 3aBHCHMOCTH OT H3- 
MCHCHHA TeMMepaTypbl, COCTaBJIEHHaA Ha OC- 
HOBaHHH JIMTepaTypHbIxX RaHHblx (7°). M3 kpu- 
BOH BUJHO, YTO BASKOCTb TanwepHHa mpu 1° 


cocraBset 11000 cn, a npn 40° ~ 500 cn. 0 pi tees 

0 2 0 40° 
Takum oOpa30m, H3MeHeHHe  TemiepaTypbi 
peaxunu.ot 40 yo 1° usmMeHseT HayabHYy!O Puc. 1. Bananue Temmepatyppt Ha 
BA3KOCTb PeaKUHOHHOH Cpejbl MpHMepHO B BASKOCTb TVJIMILepHHa 


20 pa3, 4TO BbI3bIBAeT OOMbIUNOe 3amMeIeHHe 
cKOpocTH udpysHH pacrylux weneli nNommMepa u JambHelee CHHKeHHE 
CKOpOcTH OOpbiBa, a TakXKe IPHBOAMT K YBEJIMYEHHIO MOJIEKYJIAPHOTO Beca. 


MucrutyT BbICOKOMOJICKYIAPHbIX COeIHHCHHIt Tocrynuao! 
Axkagzemuu HayK CCCP 20 VIII 1956 
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Woraaqe Akanemuun Hayk CCCP 
1957. Tom 112, Ne 4 


; XHMH fl 


Axagemuk A. A. BAJIAHMH, H. B. HAKM®OPOBA u JI. X. ®PENJIMH 
KMHETHKA XH MOCJIEQOBATEJIbBHOCTb THAJPHPOBAHUA CBA3EXH B 
MEPEKWCHbBIX COEJIMHEHHSAX HA HHKEJIEBOM KATAJINM3ATOPE 


Puapupopanuve mepeKucHbIX coeqHHeHHii — Maso HcceqOBaHHaa o6sacTb 
<aTamu3a. OnucaHo ruqpupoBaHue ackapnyoula ‘ua Pd- uw Pt-Katasmuzaro- 
ax ('), (@OTOOKHCeli aHTpalleHOBorO M TeTpalleHOBOorO pAOB Ha HUKewe oo ee 
APOMATHYeCKHX THporepekuceft B MpHcyTCTBHH cCKeseTHOrO HuKerA (2). 
IB HaCTOAINeM COOOWIeHHH JaeTCA KpaTKOe OMHCAHHe pe3ysbTATOB uCcueqOBa- 
dM KHHETHKM peakiMH THAPHPOBaHHA PxAa NepeKHCHbIX COeAMHeEHH HU T0- 
pIeAOBaTebHOCTH, B KOTOPOM coyepxKallMecA B HUX rpyrme aromos C=C, 
=C u NO, pearupywr c BoqopoqoM B MpHCyTCTBHM HMKewleBoro KaTaJH- 
3aTOpa. 

— V3 pxyqa BosMOxKHBIX peakUHH B MepBylo0 OYepelb OCyecTBAAeTCA Ta, y 
OTOPOH HaMMeHBIUHH SHepreTHyecKkHii Gapbep (4,5). CormacHo MybTHNeTHOH 
feOpHu, peakKWHH THAPHpoBaHHA Nepekuceli MepegatoTcA yOsueTHOH cxemoii: 
—O H —O—H 

| —M 
Ort 


_ 2-0=H 
Vcxoyqa u3 cpeqHHx 3HadeHHH SHepruii cBa3H MexKyy aTOMaMu Q (°), Mox- 
10 BHIUMCJIMTb TelOTy OOpasoBanua E’ uw tensory pacnaga E” My sbTuMJerT- 


foro Kommsekca M (B KKaJi/MO.Ib): 
: Ey = — Qo_o — Qu_-n + 2Qo_-ni — 2Qu_mi = 55,8, 
Ex = 2Q0en— 200-25 — 2Qu-m = 2-110,6 — 2-48,5 — 2-55 ==14,2. 
| OHepreTuyecknit Oapbep, onpesemmoulMH CKOPOCTh peakIlMH, paBHAeTCA 


p14, KK@JI/MOJIb; TIOCKOJIbKY BbIYHCJICHHaA BeHYHHA OTPHILaTeJb- 
da, TO 3TO O3HauaeT, ITO THAPpHpoBaHve MepeKuceli JOMKHO MerKO NpOucxo- 
4UTb Ha HUKeJeBOM KaTaM3aTope. 

Ha mpumepe coequHeHult, coqep2alllHx, NOMMMO MepeKHCHOH, HM Jpyrue . 
PYHKUHOHAJIbHbIe TPyNMbl, MbI BIepBbIe HMCCM BO3MOXHOCTb CpaBHHTb Jer- 
KOCTb Pa3PbIBa Me€PeKHCHOM, 3THJICHOBOM. H alleTHJIeHOBOM CBa3eH B IpHcyT- 
BHH BOOposa Ha HuKewle. Lua rpynmbl aTOMOB 


rye, COOTBeTCTBEHHO: 
' Ey = — Qc=c — Qu_n + 2Q_¢_y; + 2Qu_mi = — 2,9, 
Ex — 2Qc_n — 2Q=c-ni — 2Qu—ni =30,1, 


- , 
*KOPOCTh peakUMu OMpesenaeTca Oappepom — E, = 2,9 xKxkan/mMomp. na 
Pynnbl aTOMoB 


’ 


—C H —C H 
Se 
—C H C H 


E3 = — Qcec — Qu_n + 2Q=c_ni + 2Qu_ni = 6,4, 
FO ce te 0 i 890, 


, : a 
SKOPOCTh peakUHH onpesemsetca SOappepom — E; = —6,4 kkaJ/Momb. Hat 
oculeqHero pacuera BesmMyHHa Q=c_ni Oblla B3ATa paBHO Q—c_ni 3a He- 


AMeHMeM Govlee TOUHBIX JaHHEIx. Ec mpakTHyecKH OHa HM OovIbIle Ha He- 
2KOJbKO KUJOKaJIOpHii, TO 3TO He H3MeHHET CyIlecTBa eva. 
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Jina rugqpuposanua HUTporpynnbl riaBHbli 9HepreTHuecKHH Oapbep Cci10% 
HOli peaKUHH JOJ2KeH COCTOATb B THAporeHOHse MepBOH CBASH N—C 
pacueT JIA TpyNMbl aTOMOB 


JlaeT, COOTBETCTBEHHO: 
E, = — Qn—o — Qu_n + Qn—mi + Qo—mi + 2QH-ni = 28,3, 


Ey = Qn—u + Qo-n — Qn—ni — 2Qu—ni — Qo_ni = 18,4. 


TakuM oOpa30M, CKOpOCTh peaKUHH JOJKHa OllpesemATbCA Oapbepor 
<8 E; = — 18,4 kkaa/MOub. 

IIpupeqeHHble pacueTbl MO3BOJIAIOT MpefCKa3aTb, YTO Ha HUKEJICBOM Ka 
TamH3aTOpe H3 BCeX Ha3BaHHbIX rpynl B MepByto ovepeb MOMKHA THAPHPO 
BaTbcd HuTporpynna (— E” = — 18,4 kKau/Momb), 3aTem NepekuCcHasd rpynm 
(—E” =— 14,2 xKkau/Momb), Mocme Hee NepBad CBA3b B C=C (— E£’= 
— —6,4 KKaJl/Momb) H 3aTeM =-CBH3b C=C (—E’=2,9 Kkan/moub). Teopus 

WOKasbiBaeT, YTO FHAPOreHouU: 
cpaseh C—O u C—C jomxel 
IIpOHCXOAUTb TpyfHee BCer 
(CM. Jjauible). 

Katau3aTop rOTOBHJICA BbI 
menauuBanHem 50% Ni—Ai. 
cnaBa 20% BOJHbIM pac: 
TBOPOM YTHpOOKHCH HaTpHs 
upH 80° B TeyeHve 2 yac. « 
NOCJIeYIOMMM  MpOMbIBaHHen 
BoJoH. TuypHpoBaHHe TpoBo: 
quulacb B TepMOCTaTHpOBaHHOl 
yTkKe B HHTepBasie TemnepaTyf 
5—30° Ha kKayasIKe IPH CKO: 
poctH mepememmpanua 100 
OJHOCTOPOHHHX KauaHHH = 
1 mu. B xKayecTBe pacrTBo- 
Puc. 1. KuneTayeckHe KpuBble ri pHpoBania npu pa3- puTeveH IpHMeHsAIMCh 96% 
HbIX TeMNepaTypax B STH/IOBOM criupte, /—tpet. 9ITHJIOBbIM CNHPT, 6eH30J1 y 
Gy THAMep6ensoa T,,// — ruponepekich UnKNOreKcena TOJYON. Kaxkybiii OMbIT NPOBO 

WWJICA Ha CBexKeH MOPUHH KaTa 

4 uu3aTopa. O6bem nor.iomjeH: 
HOrO BOWOpofa usMepssica yepes 15 nau sepes 30 cex. Tlopayok uw KOHCTAaHTE: 
CKOPOCTH peaKUHH OMpefeANHCh M0 rlaBHOH YaCTH KHHETHYeCKOM KPHBOH’ 
“\ [Ipumepbl KHHeTHYeCKHX KPHBBIX MpefcTaBsAeHbI Ha puc. 1. PesyspraTet 
NpHBefeHHbIe B TAO. 1, NOKA3bIBaIOT, YTO NOPAZOK peakUHH HM BeMUMHE 
KOHCTaHTbI CkOpocTu ruspHpoBpanua —O— O-rpynnsi sapucatT oT MpHposEl k 
CTpoeHuA samecTuTeseH. IlonHoe KOmMYeCTBO NorsoMeHHOrTO BoOOposa mp 
THAPMpOBaHuH FHAponepekncH HB0NpoNnHNGeHs0Na, ITHIeHHAMsONponMsMepe: 
KMCH M TpeT. OyTHsMepOeH30aTa COOTBETCTByeT HeEOOXOAMMOMY JIA O6pasoBa: 
HMA cCHpToB. TakuM oOpa30M, B MpucyTCTBHH HUKeseBoro KaTaJIH3aTOpa 
PaspbIBaeTCA TOAbKO cB13b O—O, TO cooTBeTCTByeT TpeOOBaHHIO TeOpHl: 
Tak KaK BBIUMCeHHad BeluuHHa —E yaa caasH O — O(—E = 
=— 14,2 KKaJI/MOJIb) MCHbIUe, YeM JIA MOOOH U3 OCTAMbHbIX Me>%KAaTOMHBI 
cBaseh: —E=10 kkan/mMonb yuan C=O, —E= 20 KKavi/Momb (7) qu 
OeH30bHOH cBa3v, — E = 17 kkau/mMonb qua C= Ou —E = 48,5 Kkan/Mom 
naa C—C., 

Halifennple Kaxkyuvecd SHEP aKTHBAaHH Masbl, OKONO 5 KKaJI/MOJIb 
M 9TO HaXOMMTCA B COrsacHH C TeOpeTHYeCKHMM pacueTamH, T. e. uTO E”> 
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MI/MULH, 


{ TaOuuna 4 


= 
bee 
Koncrauta| = 2% 
MopszoK cxopoctu |” =, 
Pacrpopa--| peaxifan ruapupo- |o & y 
Nlepexucu Popmyvia nepexucu rHopupowa-| Banua npu| Ssh a 
TEN Hua—O—O-| 20° (na [HE aS 
rpynnnt 1 r KaTa- |>° OE 
JH3aToOpa) bs Lee 
Monk 
CH, 
7\_¢-0-0-H . 
[Tuxponepexuch ug0- Pe Srusosii| Hywesoti | 25,3 mu/man| 5,0 
mponus6ex30na CH COHpT 
Y 3 
CH, 
| 
TunhexnusHs0nponws- Go \ AC SOE OE CARA To xe ” 29,0*mai/MuH] 5,4 
mlepeKucb | | ee 
Cc 
NN 3 
O—O—H 
| 
YN /~\ 
HApomepeKucb TeTpa- | l | Bex30u . 5,5 Ma/MHH} — 
wHHa 
S7N\7 
CH, 
| 
[Haponepekuca 3-me- CH=C—C—CH, OTan0BHih s 22,8 Ma|/MHH] 5,5 
Tua-1-6yTHHa | 3 CnupT 
O—O— 
LN =0—O=Hi 
HaponepeKkucb MAK JIO- | | To xe 7 6,4 Ma/MuH] 5,0 
rekcena \Z 
O O 
earl | 
lepexuch Gensousa ( ie = a0) Bewson | Tepan | %35 mun} 6,5 
Nv, V4 
O CH, 
in l| | 
pet. 6y THmep6eH30aT | a mea miqies 6 sie z 0,32 MHH™ | 9,4 
CH, ; 
\| ‘ 
[lepexuch n-HUTpobeH- I Toayor . 0,20* mun) 9,8 
30HJ1aj = 4 friar? Bua, i 
CH, CH; 
uTpeT. Oy THAMepeKHCb | | OTuAOBbI 5 He ruypu- = 
Metarpaee oS Fe cnupT pyetca 
| 
CH, CH, 


* KoucTaHTa cKopocTu mp 20°. 


oceqHee O3HayaeT, YTO HCTHHHAA JHEPrHA AKTHBALHH JOJKHA ObITb Mcye- 
Baoule Malo. Tper. OyTHumepOeHs0aT OOajjaeT MOBbILIeCHHOH 9Heprveli 

KTHBalHH (E = 9,45 KKaa/Moub), a uTpeT. OyTHJIMepeKuCb B JaHHbIX yc- 
OBHAX BOOOMLe He THAPUPYeTCA, YTO, MO-BHAUMOMY, OOYC.IOBJIeHO elle OOub- 
eli 9HeprveH aKTHBaIlMM peak. 

Kuneruyeckne KpHBble THAPHpOBaHuA THApoMepekucw WHKJIoreKceHa, FHJ- 
onepekucn 3-metua-1-GyTuHa M NepeKUCH N-HHTpOOeH30NIa MpHBeyeHbl Ha 
Bec. 2. 

TlocseqOBaTeIbHOCTh THAPHPOBaHUA Pa3JIHYHbIX py onpefedAMacb BbI- 
COKOUVBCTBUTCJIbHBIMH KaYeCTBCHHBIMH peaKIMAmMH (peakWHH C [MMeTHJAHH- 
JMHOM, (beHOuTanHHOM, AuPeHHNAaMHHOM, P-HaPTOJIOM, XJIOPHbIM 2KeJIe3OM, 
ypdypouiom Hu ap.) (7°). 

TlonyyeHHble JaHHble MOKa3bIBafOT, ITO Mp PHApHpoBaHHH THuAponepeku- 
cM WHKOreKceHa NepBoli BOCCTaHaBJIMBaeTCA TepekKHCHaAd rpylla, a 3aTeM 
2 Oombuleli CKOpOcThIO 7BOlHad cBaA3b. Ha KpHBOH ACHO BbIPaxKeH H3/10M B 
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MOMeHT, Kora KOHYaeT THAPHpoBaTEcA NepekuCHad rpynla HW HayHHaeT PU]: 
pupoBaTeca JBOlHad cBaA3b. Takum oOpa30M, FHAPHpOBaHHe HeMpeAeJIbHBIA 
TlepeKHCelt MOXKET CAYKUTH KaTAMHTHYECKMM METOJOM NOJIyeHHA HeIPeACdb- 
HbIX cCHUpToB. Kaxkyulaicd 9Heprusl aKTMBalMu & AWA MepeKMCHOM Pp YItib 


NpHOJM3HTeIbHO paBHa 5,0 KKaJ/MOub, a QA 1BoHHOH cBa3H 7,3 KKa JI/MOJIb. 
B caryyae alleTHJIeHOBOH 


ae lepeKHcH epBoli rHypu- 
if pyeTca wepekucHad rpynna, 

| : 3aTeM TlepBasl CBA8b B C==C 
YW moceqHel x-cBa3b C=C. 
Karkyuluech 9Heprau akTH- 
BalWH WIA alleTHJIeHOBOM 
CBA3H HM MepekHCHOH rpyn- 
bl paBHbI MpHOJIM3HTeMbHO 
5,5 KKaJl/MOJb UW JA [BO- 
HOH cBa3H 6,3 KKaJI/MOJIb. 
Tugpupopanve lepekicu 
nN-HUTpoOOeH30Ha MpoTeKaeT 
6osee cO%KHO. KayecTBeH- 
Had peakiMA Ha HATpO-rpyH- 
Ty CTaHOBHTCA OTPHaTeJIb- 
HOH B MOMe€HT IIpHcoequHe- 
HHA IBYX MOIeKyJ1 BOAOpo,a 
K MOJIeKy sie HATponepeKHCcH. 
TlepexucHaad rpynna HUcue- 
3aeT H3 pacTBopa nocwe MpH- 
COeJHHEHHA elle OHOH MO- 
JIeKyJbl BOROpoya. PeaKuus 
Ha aMHMHO-rpynny CTaHOBHT- 
Puc. 2. KuneTuueckue kpuBble rugqpupopanua. [—rugpo- CA TIOJIOMUTeIbHOU UW MOCTe- 


mepekKHCb WuKIoreKcena, /J] — rumponepekucb 3-meTus-1- WeHHO BCce 6o71ee OTUCTJIUBOU 
6yruHa, J/]—nepexucb n-HuTpobeH30na. Ycaosnple nocule NpHcoeyqHHeHUA NATO 


oO03Ha¥eHHA: M—nepekucHasd rpynna, @ — alleTuseHoBast 
rpynna, H—HuTporpynna, a’ —amnnorpynna; nac— MOJeKYyJIbI BOHOPOsa. Takum 

NpHcyTcTByeT, CA — CJlenbl, MHHYC — OTCYTCTByeT o6pasom, B HepByto oyvepey 

. THUpupyrorca HATporpynb 
c oOpasoBaHHeM MpomexyTounoro npogyKta. Tlepexucnaa rpymma rugpupyere 
BO BTOPylO O¥epeb, H JMUIb NOCe STOO BOAOpO, HauwHaeT pearHpoBaTb 
OOpasgBaBlUMMCca B NepBoH crayqwu MpoMexyTouHBIM mposyKtom. Tugppuposa 
HHe€ HHTPONe€peKHCH 3aKaHYHBaeTCA Nocle MpHcoequHeHuA 7 MOJIeKyJI BOJO+ 
poya Ha | MomeKyly nepeKucn. 

IIpoxykTbl ruqpupoBanusa ruyponepekucu WHKWOreKceHa, rHuporepeKHCHh 
3-MeTHJI-1-OyTHHa HM NepeKUCH n-HHTpOOeH30Na BbIeNeHbI U HeHTHULN- 
poBaHbl. OHM MpeycraBsi0T COOOli, COOTBeTCTBEHHO: WHKIOreKcaHOJ, TpeT. 
W30aMHJIOBbI, CIMpT HW -aMHHOOeH3OHHYIO KUCHOTY. 

PesyJIbTaTbl Hale paGoTbl NOKasbiBaloT, TO HaGMOfaeMaad MocweqoBa- 
TEJIbHOCTb B THAPHPOBaHHH PasJIMUHbIX (YHKUMOHAbHBIX py B MepekHc- 
HBIX COCAHHEHUAX Ha CKeJIETHOM HHKeJIeEBOM KaTaJIM3aTOpe corsacyerTcsd C BBI-} 
BOJaMu, CeaHHbIMH Ha OCHOBaHHH MYJIbTHIVICTHOM TeopuH. 


MuctuTy? opranwueckou xumuu um. H. Jl. SeauucKxoro Tlocrynan0 
Axayemun Hayk CCCP 24.1 1957 iil 


UWHMTHPOBAHHAS JIMTEPATYPA 


*H. Paget, J. Chem. Soc., 1938, 829. 2 Ch. Dufraisse, J. Houpiffart] 
C. R., 205, 740 (1937). 3Am. nar. 2494 926, 1949. 4A. A. Banaunzun, )KOX, 1 
B, 7—8, ,837),(1942). 5 A. A,- Banaugun, AVAH,” 107, Ne 4, 85 (4956). *® T. Kop 
pew, Mpownocth xumuyeckux cpsseli, 1956. 7 A. A. Banauyun, A. A. Tlonom 
pes, )KOX, 26, 1146 (1956), 8 E Miilier, Methoden der organischen Chemie, - 
1953, 5.281, 315,570, 649. 2K WY BaHob, IIpomexyTouHble MpOyKThI WH Mpomexk 
TOYHbIC PCAKIAHH ABTOOKUCCHHA yrieBogopogon, 1949, ctp. 74. 10 L, Matep, Auanu3 
olpeweleHHe CTpOeHHA OpraHnyeckux BenlecTB, 1935, cTp. 582. 
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Horkaagn AKkagemuu nayrx CCCP 
1957. Tom 112, Ne 4 


¢ XHMH jl 


M. WH. BAPJIBITNEB, B. B. KOXOMCKAS u JI. H. YXOBA 


7 HEOABHETHHOBAA KUCJIOTA — NEPBHYHAS KHCJIOTA JKUBULbI 
COCHbI OBbIKHOBEHHOH 4 


(ITpedcmaeaeno axademuxom B. A. Ap6ys0eum 4 VII 1956) 


MHuBuAyabHbIMH CMOJIAHBIMH KHCJIOTAMH, BXOJAWLMMM B COCTaB 2KHBHLDI 
SOCHbI OObIKHOBeHHOH (P. silvestris), mpouspactatoujeHt B mpeyenax CCCP, 
JieqyeT CuHTaTb JICBONHMAapOBylo, eCKCTpOMHMapOBy!lO HU aGHeTHHOBYIO 
KuCuoTbI (1,7). Bompoc 0 cyllecTBOBaHHH «- H B-CaNWHOBbIX KHCNOT ABJAeTCA 
NOpHbM (°). 

B wactosmel paOoTe oKa3saHo, YTO HeoaOveTHHOBAaA KUCyIOTAa (1) ABAAeTCA 
NepBHYHOH KHCAOTOM AXHBUUbI COCHbI OObIKHOBeCHHOL 


H3C COOH 


IKCUTePUMlHTANbHaAA TacTs 


KpuctassmMueckHe CMOJIAHbBI€ KHCJIOTBI ObiIH OTPHJIbTpOBaHbl OT KHAKOL 
YaCTH X%KUBULbI, HeEPeKPUCTAMIM30BaHbI H3 MeTAHOJIa H 10 OOBINHO MeToAHKe (*) 
TlepeBeyeHbI B HaTpHeBbie conn. Kpuctanabl HaTpHeBbIX COME Obi OTPHIb- 
TPOBaHb!, a (PHIbTpaT pa3ioxeH SopHol KucnoTOH. IIpu stom BbiqemeHb! ABE 
dpakuuu Kucnot c la]p—82°n [a]p—63° (yqempHoe BpalleHue Bcerga onpeje- 
aanocb B 1%-m cnNupTOBOM pacTBope). 

VWs 100 r xucnor c [a]p—63° (puc.1,/) mp nomomH WBaxk{bI NeperHanHoro 
Ma@JICHHOBOTO aHTuypuAa Opiia yyasena seBponuMapoBan KuCOTAa (4), a OCTAB- 
wiMeca CMOMAHDIE KHCIOTHI Cc [aly + 52° (puc. 1,2) Opium NepeBeyeHbl B Ju- 
laTHamMuHosBple com. Ilyrem yeTpipexkpaTHOl KpucTaIH3alHH STHX CONeH H3 
alleTOHa HM MOCJIEYIOULHM pa3s0xKeHHeM comH OOpHOl KUCNOTOH Opiwia NomyyeHa 
HeoaOveTHHOBaA KuCNOTa c T. na. 178—180° u [a]p + 172° (puc. 1,4). 
ONeMeHTapHbli aHanu3 HW THTpOBaHHe KHCJIOTHI MOATBepKaloT opMyJy 
C20H 2002. 
| Bropo o6pasel, HeoaGueTuHOBol KucmoTHI c T. ma. 177,5—179° u [elp+ 
+175° (puc. 2,5) Obit nomyyeH 43 TO xe (pakUMH KUCIOT Oe3 NpeABapHTesb- 
HOM OOpaOorTKH UX MasIeHHOBLIM AHTHAPHAOM, MpocTok NATHKpaTHOH KpuCcTa- 
qm3aunel UX JMOTHNaMHHOBOH comH 43 alleToHa. J[u9THNaMHHOBasH COJIb 
‘9TOli (pPpakUHH KHCOT, OTIeNeHHaA OT (pubTpata, uMena T. I. 112Q—I17° un 
[a]p—19,6° (puc. 2,6). Ha puc. 2, kpuppmu 1, 2, 3 u 4 NoKa3anbl M3MCHeHHA 
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yAebHOrO KoappHUHeHTA NOTMOWEHHA COM STON PpakUMU MpH NocseAOBaTe Mb 
HbIX KpHcTamusauuax. [locue naToh KpHcTaIM3alHH COb Meda T. HW. 154— 
157° 4 lalps Zk. Cuegyer OTMETHTb, ITO Halu OOpasubl HEOAOMETHHOBON KuC: 


‘\ 


60 


Koop. YOCAbH. N0eNOUWEHUA 


60 

z {c : 

aoe yEE : 
‘ZEA; 
IZA TG 

Hee iee9 

shor alc» pause aaa ron 

220 240 260 =, 280 mp. 22 240 260 280 


Puc. 4 Pue. 2 


Puc. 1. Yantpaduoneroppie a6copOuMonuble cnekrpbl: 1 — ucxO2Had CMECb’ CMOJAHBIX [KUCJIOT 
2— CMOJAHbIE KUCJOTHI Mocie yLaeHHA JIEBOMMMApOBOH KHCJIOTbI; S—AMITHAMMHOFAA COU 
He€OaOHeETHHOBOM KUCIOTHI; 4— HeOabHeTHHOBAaA KHCOTA 
Puc. 2. Yastpapuonerosple aOcopOUHOHHbIe CNeKTpbI: 6 —TH9THMAMHHOBAA COJIb HCXOJHBIX CMO 
qaHbIxX KucIOT; J, 2, 3 u 4 —TO xe MOCMe MOCMeMOBATeIbHLIX KPHCTAMNH3auH COM 3 alleT 
Ha; 5 — HeoaOHeTHHOBad KHCJIOTA 


JIOTHI HMeIOT Oosee BLICOKHe 3HAYeHHA BeJIMYMH TeMMepaTypbl WaBseHHA J 
yesbHoro BpalleHua, Yem oOpa3ell 9TO KMCIOTHI, OMMCaHHbIM B a1nTe pa 


Type (°). 


VWuctutyT xumMuu Tloctynuno 
Axajlemuu Hayk BCCP 2 VII 1956 


UMTHPOBAHHAS JIMTEPATYPA 


1B. H. Kpectuuckul, C. C. Manespcxkaa u op., DKIIX, 12, Ne 12, 1839 
(1939). #4. WH. Bapaumes, Jl. MW. Yxosa, JAH, 109, Ne 1 (1956). 35. Ah 
A p6y30Ba, Ms3s. AH BCCP, Ne 1, 95 (1940). 4G.'C. Harris,T.F. Sanderson 
J. Am. Chem. Soc., 70, 2079 (1948). °G. C. Harris, T.F. Sanderson, J. Agu 
Chem. Soc., 70, 334 (1948). 


NOMPABKA 


B cratse M. H. Bapazpimesa u JI. W. Yxosoit «AGnernnopaa KucIOTa —nepBHYHad CMOAHA 
KMCJIOTAa 2XHBHUbI COCHbI OObIKHOBeEHHOM», nomemenHot B LAH, rT. 109, Ne 1, crp. 90, 1956, Obi 
Honymena oneyatka. Jaa HU3KONNAaBKOM aOWeTHHOBOM KHCIOTbI yKa3aHo [a], = —116, ral 


HOMKHO ObiTb [a] = — 116,7° 
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: XHMHA 
B. Ji. BAHCEP, B. J. PABOB u B. H. KPbIBEJIEB 


ATAJIMTHYECKHH KPEKHHYP JTHJIM AEH MH30NPONMJIBEHSOUJIA 
(ITpedcmasseno axademuxom Ag B. Tonauesoim 3 VIII 1956) 


Uccneqopanve KaTasHTHyecKoro KpeKHHra 93THIMAeHAMUsONpOnUNAGeH30Na 
BIO TIPCANPHHATO HaMH BCBASH C paOoTOH NO NOMYYeHHIO CTHPOJOB Ha OCHOBe 
MapHJiIsTaHOB. Takoe McCue qOBaHne HHTepecHoO OBO MpOBeCTH HC TOUKH 3peHuA 
bIACHEHHA XHMH3M4 H HEKOTOPbIX 3aKOHOMEPHOCTeli KaTaJIMTHYeCKOrO Kpe- 
WHra 9TOrO CJIOMKHOFO ApOMATHYeCKOFO yrNeBOAOpOAa; OTHOCHTeEMbHO 93TOrO 
pollecca B JIMTepaType HeT HHKaKHX CBeyenu. Ecam KaTasMTHYeCKHH KpeKHHr 
CCHMMeTPHYHOTO AndenHsTaHa (*) AuToMMsTaHa (*) MpHBOAUT K OOpa3soBa- 
WIO B OCHOBHOM apOMaTHUeCKOrO yruleBoJOpOa H COOTBETCTBYIOWerO CTUpOMa, 
O KPCKHHY 9THJHACHANHSONpONHOeH30Na AOJWKEH NpeACTaBAATb Oomee c0%*K- 
O€ ABJICHHe H3-3a IIPHCYTCTBHA H30MpONMHJIbHbIX rpynn. 

OTHIMACHHH30NponHMGeH30N Obl MOyyeH MO peakUMH alkHMpoBaHuA 
SONnponHOeH30a alleTHJIeCHOM B IIpHCyTCTBHH KaTamH3aTopa HsPOs.- BFs (3). 
HH TIpeAcTaBseT COOOH MaCJIAHUCTYIO, (pyOpeCHupylolly!oO KHAKOCTH: T. KH. 
80—190°/10 mw; a2 = 0,9655; ni} = 1.0465; BA3KOCTb Ys9 9,1 ccrT. 

Bce onbiTbl m0 KpeKHHry UpoBousuch mpH 600-+ 5°B kBapueBon TpyOkKe, 
GorpeBaeMOH MOLIHOH SJIEKTpHYeCKOH TeubtO. 

Temnepatypa 600° Obina BhiIOpaHa NOTOMY, TO OHA ABMIACTCA ONTHMAJIbHOL 
J KPCKHHFa IPyrux [HapussTAaHOB, B YaCTHOCTH AIA KpeKHHra AUTOMNIITAHA, 
TO ObIIO YCTaHOBeHO HaMH B TipeybiyqyureH padore (?). 

Samep TemmepaTypbl OCYINeCTBIAJICA pH MOMOLH XPpOMeJIb-aJIOMeJeBOL 
SpMOMapbI, Cal KOTOPOH HaxOHJICA BHYTpH COM KaTamu3aTopa. Kpekuur 
POBOJNJICH B MpHCyTCTBHH pa3sOaBHTeJIA BObI, KOTOPaA B STOM Cylyyae MOHH- 
‘aeT MaplwasbHoe JaBJIEHHe KPEKHPyeMOro NpOAyKTa, YMeHbIUaeT BPCMA KOH- 
aKTa, B3AHMOJeHCTByeT C KOKCOM Ha KaTaJIH3aTope, TeM CaMbIM IIPeNATCTBYA 
BICTpOH MOTepe aKTHBHOCTH ToCceqHero. 

VispecTHO, 4TO pH BbICOKHX TeMMepaTypax BOAAHOHM Nap BbISbIBAeT MakeHHe 
Ouleii AKTHBHOCTH AJIIOMOCHJIMKaTHOFO KaTamH3aTOpa, YTO OOBACHACTCA YMeHb- 
leHveM ero moBepxXHocTH (4), OMHAKO, YeubHad KaTasMTHYeCKad AKTHBHOCTb 
pH 9ToM He najaer. [Ipu rereporeHHbIxX KaTaJIMTHYeCKUX PeaKWHAX HCMOVIb30- 
aHMe MOMHOM MOBePpXHOCTH KaTamM3aTOpa 3aBHCHT OT COOTHOIEHUA CKOPOCTH 
eakIHH HW CKOpocTH Audppy3un. 

-Kpexuur quapuuisTaHoB, ocoOeHHO Ip BbICOKUX TemuepaTypax (550—600°), 
poTekaeT, 110-BHAHMMoMy, B Au*ppysHOHHOK OOAacTH, BBUAy Yero HCHOMb3yer- 
1 B OCHOBHOM BH@IIHAA MOBepXHOcTb KaTaHsaTopa. IlosTomy noHHKeHHe 
Sileit MOBepXHOCTH KaTamMsaTOpa MOA WeHcTBHeM BOAAHOTO Tapa He JOJKHO 
yIECTBEHHO CKa3aTbCA Ha CKOPOCTH peaKIHH KpeKHHTAa, YTO HaMH H HaOsI0- 
AJIOCH. 

OnpiTbl NO KpeKHHry MpOBOAUIHCb Ha OObIMHOM IpHOope. Tounaa noyaya 
IPbA H BOI OCYMICCTBANACh IPH MOMOMLH YACOBbIX MCXAHH3MOB. OTH IH eH- 
AUZ0TIpONMMGeH30N (B JambHettem C2oH,,) cMelIMBaJICA B TPOHHHKE C BOJA- 
DIM I1apOM, HarpeTbIM B HS3FOTOBJIEHHOM H3 Hep2KapeloljeH CTA Mapo- 
sperpeBatese Wo 200—250°. PesypTupytollad cmecb NocTymaa B KaTaJH- 
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tnueckylo TpyOKy. Komwuecrso KaTamu3aTopa Bo Bcex ombiTax 90 cm?, Jur 
Ha COM KaTamu3aTopa 17 cM. ‘ 

Katau3aTbt OTe AIMCb OT BOJbI H WOCMe COOTBETCTBYIOWeH OOpadorKH NOP 
BepraHCb pa3srOHKe MOA BaKYYMOM JIA OTJeMeHHA NerKUX MPOMYKTOB Kpe 
KuHTa OT CaoHeg. Bcakuu pa3 JIerKWe MpOAyKTbl KPCKHHTa aHaJIH3HPOBAaIHC 
Ha CojepKaHHe B HUX aJIKHJICTHPOJIOB THTPOBaHHeM OpOMOM B pacTBOpe Je A AHO! 
ykcycHo KucmoTbl m0 PoseHMyHfy, Mocue yero pasrOHAMHCh Ha *PpakUMH | 
Ko6e c essermaTopom. [a3 anasM3HpoBaJicA Ha ammaparTe BTM. 

Bb MCHbITaHbl YeTbIPe KaTaH3aTOpa: AJIOMOCHJIMKaTHbIM KaTaJu3aTO) 
«ypu» H TpH aKTMBUpoBaHHble TMHbI — OeHTOHUT, ACKaHreJIb WM KaOJIMH 
PesybTaTbl ONbITOB IpHBeyenbl B TaGm. |. 


Ta6nmuna 1 


= 


KouBepcu* f Hauaso 
O6bemuaa Bpema B sierkue | COomepk. KuneHua |KoumaecTBo 
KatTamusatop ckopoctp | KOXTaKTAa, | npopyxtsr, | 27KHICTH- | Karanusa-| rasa, 
ceK. % pouoB, % Ta, °C 


»l yap“ 0,8 0,064 74 66,5 135 6,5 
BeuToHuT 0,78 0,054 07,4 66,0 150 4,9 
AcKaHreJlb 0,8 0,065 67,4 i ats: 138 4,0 
Kaounuu 0,8 0,064 Dine 97,9 135 379 
IIpumMeuaunu e. Temnepatypa 600--5°. MonapHoe pas6aBmeHHe 
Mom. H,O 
MOMs aah loa 5. ee 


Ms ta6n. 1 Buquo, ¥TO HaHOonbwel aKTHBHOCTbIO OOaqaeT aIOMOCH JIM) 
KaTHbIM KaTamu3aTtop «<Iyypu». B ero mpucyTcTBHH KOHBepcuaA C2oH 2, 
ra3000pa30BaHne Obl MAKCHMaJIbHbIMH. CocTaB ra30B B pa3JIMUHbIX OMbITas 
VH3MeHAJICA B CNeyIowlux mpeyenax: 


O6pemn. % O6bemH. % 
COs 2—6 OTHeH 2—4 
Os 1—3 Ilponusex 40—60 
GO 3—8 BpicwiHe Oe@HHbI — 


CnHen+Ne+ He 30—40 


IIpucyrcrBue B rase OomDUIOrO KONHYeCTBA MpeeMbHbIX yrneBoopoRoy 
CBHJETeIbCTBYET O CJIOMHOCTH NpOTeKAHHA Npolecca, CBASAHHOPFO C peaKUMAMI 
nepepacnpeyesmeHua BooOpoa HM pacienseHHA HSONPONHbHOM rpynubl. | 

[JpeqpapvTeibHbld aHamu3 KaTaIM3aTOB NOKa3aJl, 4TO OHH ABJAIOTC 
CJIOMKHON CMECbIO AKUICTHPONOB H NPpOAYKTOB HX THAPHpoBaHnua. 

Jlia Oonee NONHOrO U3yYeHHA NpOAyKTOB KpeKHHTa YacTb CMeECH KaTasH3 
TOB OT BC€X OMbITOB B KONuYecTBe 40 cm? no_Beprasacb pa3srOHKe Ha KOJIOHK 
acbpeKTHBHOCTbIO 25 T. T. | 

B10 oroOpano 12 hpaxunk, Jaa KOTOpbIX ONpesenAnuch KoabuuHeHTH 
MPeOMJICHHA, MOJIEKYJIAPHBIE BeCa, MPOMeHTHOe COsepKaHve aJMKMJICTHPOM 
PesymbTaTbl pasroHkKH BHAI Ha puc. |,a. MakcumMymbl Ha KpHBOH 6 cooTBe?| 
CTBYIOT CTHpOJIaM, MHHHMYMBI — apoMaTHYeCKHM yrsieBoqOpoyam c Hacpbue 
HbIMH OOKOBbIMH LelAMH. 

Pe3ybTaTbl pasrOHKH HM aHaH3 KaxKOl (pakIMH B OTAeMbHOCTH TO3BONE} 
1oT HaM CJeaTb BbIBO O NPHCYTCTBUM B NpOsyKkTax KpeKHHTa CeqyIOulUx ccf 
C(MHEHHH: STHNOeH3ONAa, CTHpona, HsOMpoMMAGeH30Na, x-MeTHJICTHpONa, Ey 
STHNOeH30a, STHIICTHpOAa, H8OMponucTHpona. Crupow Obi BbIeeH 3 par} 
mun 142—148° B Buye quOpomuga (T. mu. 73). | 
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pe cece peakiweH KPeKHHTa STHIHAeCHAMM3:0NpoNHNGeH30Na sABaaeTcA 
: eS aby NO CBASH Capom — Cornaun, KAK HaHGouee cabot. B pes3ysbTaTe 
NEROBANO Obl OKUAATh OOpasowanuA UZ0MponHGeHs0Na H H30KponuAcTUposa: 


(CH). CH a cH <x _») HICH. (CH, = ae <> 2 


32 «db MA 


Puc. 1. @ — KpHBad pa3roHKH, 6 —KPHBad 3Ha4eHH fe ppakuut 


TH COCHHEHHA COfepxKaTCA B MpOAyKTaxX KPeKHHTa B He3HAYHTeIbHbIX 
omHuecTBax. OHH Mo_BeprawTcaA JaibHeHWwHmM mpeBpatenuam. Tak u30- 
DOMMJICTHPOJI MO2XKeT KPCKHPOBATHCA TO HanpaBJeHHAM: 


* “CH,CH, <_) CH Chere 
x 
(CH,). CH <_)- CH=CH, “a 
“4 »- CH eCH, dace: 


30IIPONHJIOeH3O/ B YCJIOBHAX KPCKHHFa HE OTIeNMAeT MSONpONMbHOL rpyn- 
I, Ha UTO yKa3bIBaeT OTCYTCTBHe OeH3OVIa B NpOAyKTAaXx KpeKkuHra. OOpasoBanne 
METHJICTHPOsa MO2XKHO OblO Obl OODACHUTh JeruAporenu3alnet Usonponu6eH- 
jla, HO MOCTaBJICHHbIe HAMM OMbITHI WO KpeKHHry M30MponumOen30a B ycu0- 
AX, AHAJOPHYHbIX KpeKHHTy STHIMNAeHAuMsONpONHNOeH3Oa, NOKasanH, uTO 
MeTHJICTHPOJI He OOpa3syeTcad. BepOsTHO, %-MeTHJICTHPOJ! ABsIAeTCA MpOLyK- 
M IpeBpalleHuA camoro STH JeH{uMsoMponuOeH30Na: 


(CHs)sCH < cH <x CH(CHs)s > CH= C << >+ 
GH: CH, 
SaCHACH, x) GH (CHa: 


BosMoxXHbIM HallpaBsleHem Kpekuura CaoH., ABMAeTCA TaK?Ke OTUIeIJIeHue 
HOH M3ONPONMMbHOM FpyMlbl C COOTBETCTBYIOIIUM AMCIpOMOpUMOHHpOBaHHemM 


TAH, T. 112, Ne 4 657 


Bosopona: 


(CHs)pCH < ) cH <x) CH(CHs)s—> Cable + 


~*~ CHs 
at < \—CH—K —)— CH (CHa) 
ees, | esate? 
CHg 
HW Jlasiee 
hes Va 
< CH xX) CH(CH)s> | | 4 
| — 
CHs 
CH = CH, CH(CHs)2 
MockosckHh HeTAHOH MHCTHTYT Tloctynuo 
um. HW. M. [y6xuna 3 VIII 1956 
HWUTMPOBAHHASA JIMNTEPATYPA 
1M. Morton, P. V. Nicholls, Can. I. Res., 26B, 586 (1948). 2B. JI. Bad 
cep, B.. Pa608,C.UI.Cokonauua, HAH, 106, Ne2 (1956). *B. JI. Bauceg 
TAH, 84, Nol (1952), *C.K.Makapos,M. A. Kaau xo, Hegr. xos3., No 2 (1947). 
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Horaayn Akangemun HayrR CCCP 
1957. Tom 112, Ne 4 


XHMH ff 


r. M. MAHYEHKOB, B. JJ. MOHCEEB u A. B. MAKAPOB 


) BOSMO)KHOCTH PASJIEJIEHHA H30TONOB BOPA XHMMYECKHM 
OBMEHOM 


(ITpedcmasaexo axademuxom A. B. Tonuuesoim 3 VIII 1956) 


PasyesileHHe H3O0TONOB C MOMOM{bIO peaKUHit H3OTONHOrO OOmeHa (MeTOA xH- 
fyecKOrO OOMeHa) ABJIAeTCH eBa JH He CaMbIM 3dPeKTHBHBIM MeTOJOM pa3- 
JI@HUA H3OTOMOB JI€rKHX 3JIEMCHTOB, KOTOPbI yxKe IpHBes K TryOOKOMy pas- 
J@HHIO 3HAYHTeJIbHBIX KOJIMYeCCTB H3O0TONOB BOOposa, KHCIOpoya, asora, 
mepoya u ceppi (+ *). B HacTosimem coo6mleHHH OnMcaHO pa3yeleHHe H30T0- 
IB OOpa XHMHYECKHM OOMEHOM. 

Hamu npegmoxena peakiua H380TOMHOrO O6meHa: 


BMF, + A-BUF; <= BUFs-+ A-B Fs, (1) 


e A — anu30n C,H;,OCH; wu A-BF3s— x%xuyKoe KommieKCHOe coeqnHeHHe 
OMIIJICKC) AHH301a C (PTOpHcTbIM 6opoM. OTMeTHM, UTO 3TOT KOMIIeKC KOHYe- 
BeHHO pa3siaraeTca 0 peakwHH(*): 

~100—150° 


AtBE, == A Bry. (2) 


~20° 


Peaxuusa (1) MoxeT ObITb NPHroqua JIA pasfeseHHA H30TOMOB Copa, ecaH 
KOHCTaHTa paBHOBecHA &% OTJIHYaeTCH OT e{HHHUbI. Bonpoc oO cyujecTBoBa- 
fd peakuHH (1) H O BeHYHHeE €€ KOHCTAHTbI paBHOBeCHA Obl] HAMM paspe- 
2H 9KCI€PHMEHTAJIbHO, C MOMOM[bIO «CTyMeHYAaTOrOy OMbITa Ce yIOUHM 
pasom (°,"4). Tlopuua KOMMJIeKca aHH3OJI-PTOpHCTHI Oop WedHacb nonosaM, 
(TOPHCThIH Oop, BbIJeeHHbIi HarpeBaHHeM H3 OHO NOJOBMHbI KOMMVJIeKCa, 
CbMa MeJJICHHO, B BH MeJIKHX TYy3bIPbKOB TIpOlycKaJicA (C MOMOLIbIO 
eKJIAHHOrO (pHuJIbTpa) CKBO3b BTOPylO NOJOBHHY KOMMJIeKca (NepBadA CTyNeHb 
biTa). SaTem 3Ta BTOpad MOJIOBHHa JeMNaCcb, B CBOIO OYepejb, Noosa, 
CHOBa (PTOpHCTHIi Oop, BbIAeJIEHHbIM H3 OHO MOOBHHbI KOMIWVJIeKCa, Npo- 
cKaJICA CKBO3b BTOpylo efO NMOMOBHHY (BTOpad CTYyIeHb ombiTa) HT. J. 
IIT cocTosm u3 9 TakHx cTyneHelt. Visoromupii coctaB, T. e€. OTHOMeHHe 
10/B1) one UJI (pTOpHcToro Oopa, BbIfeseHHOrO H3 mocuieqHeH NOpuHH 
MIIJIeKCa, OlpeyesaAJIocb Macc-cneKTpometpuueckH (°,°). [lo Hamam pacuetam, 
JVUeHHbI B pe3yJbTaTe «CTyMeHyAaTOOy OMbITa KOSPPHUMeHT pasjelenusl 
oronos 6opa S = (B!/B")xoxean/(B1/B™)uexom MPH ycsopun, uTo |a—1|< 
0,01*, onpegemaetca C BIOMHE JOCTATOUHO! TOUHOCTbIO BbIpa%KeHHeM 
— 1:5. 

Takum cnoco6oM ObIIO NOKa3aHo, YTO peakilHa M30TONHOrO OOmexa (1) 
HCTBHTCJIbHO CYILECTBYeT, YTO €€ KOHCTAHTa paBHOBeCHA % = 1,013 + 0,005 
uto u3z0Ton B® KOHUeHTpHpyeTcA B KOMHVIeKCe aHH30JI-(pTOpHCTEI Oop, 
e. B XKUKOM cpase. Peaxuua (1) aABaaeTCa, T0-BHMMOMY, NepBOH OMHCaH- 
i B JIMTepaType peakilHeli H30TOMHOrO o6MeHa — OCHOBaHHOH Ha KOMIIJIeKCO- 


* Ooxufaerca WMeHHO TaKOH MOpAyOK BemHUNHbI | a—1| AA KOHCTAHTbI paBHOBeCHA 


wKmHH (1). 
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oOpa30BaHHH,— KOHCTaHTa paBHOBeCHA KOTOPOH 3aMeTHO OTJIMYaeTCA 0 
e]\MHUUBI. 

UtTo6bl NoKasaTb BO3MOXKHOCTh TvIlyOoKoro pa3yeJIeHHA M30TOMOB Oop 
C MOMOLIbIO peakiHn (1), Obi IIPHMeHeH MpOTHBOTOUHBI mpouecc (°,14), aHaso 
THUHbI ~XOpOWO H3BeCTHbIM poweccaM XMMHGeCKOr 
pa3qeleHua H30TONOB yruepogza wu asota (°). Cxem 
ycTaHOBKH JIA UpoBeyqeHuaA Mpowecca H300paxeHa Hi 
puc. 1. Syecb CNJIOWHbIMH CTpesKaMH OO03HaYeHO JBH 
»KeHve KXUAKOTO KOMMJIekKca A-BF3, MYHKTHpHbIMH — 
JBr2xKeHHe ras006pasHoro BF3. Kommuexkc us pesepByapi 
] TeyeT BHU3 NO KOJOHHe 3 yAaHHOIO 209 CM UH BHYT 
peHHHM J{Mamerpom 2,1 cm. KosionHa HatiouHeHa cTeK 
JAHHbIMM KOJIbUaMH Tuna W@encke; AMaMeTP KOJIbIL 
2,5 MM, TommuHa 0,7 mM. Bprrekaroujvi H3 KOJIOHHET « 
KOMIJIeKC pasvlaraeTCAH YacTHYHO B Teun 4 H MOJHOCTbK 
B teun 5. BoiqemuBuimica dpTropucrblii Gop moyzHuMaerTes 

6 m0 KOJIOHHe 3 HaBCTpeyy NOTOKy KOMMJIeKca mw Orso 
mlaeTCA AaHH30JIOM B pesepByape 2. OTpa6oTaHHblii any 
Puc. 4 301 u3 TleuH 5 nocrynaeT B peseppyap 6. Komnaext 
A-BFs3, oOoramleHHblit v3soTooM B!, HakansuBaercs 1 
HMKHel YaCTH KOJIOHHbI 3, OOpasilb} KOMMsIeKca Tepwoquyecku oTOupaloTca 
UH BbINeICHHbIA u3 HAX CTOPHCTHIN ~ Otis ee ¢ 
Oop aHasu3upyeTca Ha Macc-crleK- 
TpoMeTpe. 

B omucaHHoh amnapaType OplJIo 
TIpOBeeHO YeTLIpe OLbITa C PpasHbIMH 
CKOPOCTAMH U OfadH KOMIMVJICKCa B 
KoNOHHy 3. PesymbTaTbt onpitra Ne 2 
(v=2 mua/MuH) [pefcTaBJIeHbl B 
ica i ec ueias rpaduye feo = e = Fuck 

M3 ta6a. 1 BuAHO, 4TO paBHO- pa 
BeCHOe pa3yeJIeHHe H30TONOB OCTH- 
raetca 3a 6—8 uac. Ilonaraa S == 1,22 u «a= 1,013, monyyaem, uTo Halla K 
JIOHHA SKBUBANeHTHa 15,0 TeopeTHYeCKHM TapeJIKaM, T. €. 4TO BBICOTHBIM 9 
BUBAJICHT TeOopeTH4eCKO TapeKH paBeH 13 cM. 


Ta6muna ft 
Pesyaptatpi onpita Ne 2 


Bpema ¢, aacbl | 0 | 1 2 | 4 6,65 9,75 12 17 
Kosdduuvent pasfese- 
Hua S 1,000] 41,123] 1,123] 1,199)" 15220) 4,246 [95 2u6 | =aaue 
Conepxxanue B!° g o6pas- 
we, av.% 18,98 | 20,83 | 20,96 |21,93 | 22,22 (22,47 | 22.47 22,2 


Anais pesyibTaTOB paOorbl ONMCaHHOH MpOTHBOTOUHO ycTaHoBKM TOKAal 
SbIBAeT, YTO MPeWIOXRKCHHbI HAMM MeTO] pasjeseHHA MB30TOMOB Sopa BHOWH 
MpHrofen [A NPOMbILJICHHOTO MCHO/Ib30BaHUA. On GesycIOBHO MpeBocXogHy 
Apyrne OmucaHnHble B MTepaType MeTOJbI PaseJIeHuA H3OTONOB Gopa: pasjese 
HMe C MOMOMIbIO MACC-CIeKTpOMeTpa BbICOKOM HHTeHCHBHOCTH (7°), C MOMOIIbE 
Trepmoquppysun dropucroro Gopa (1,413,145). TIpu neo6xoyumocru TLOJLy Yen 
OoMbIuMX KoONMYeCTB dropucroro 6opa ¢ cogep2xKannem B? cppuue 90% nal 
METO, MP€BOCXONHT Tak?Ke MeTOA pa3jeeHHA H30TOTOB Gopa ¢c MOMOLIDI 
AUCTH ANAM dropuctoro 6opa (2). 
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OTOT MeTOJ, MOET ObITb IIPHMe€HeH He TOJIbKO C HCHONb3OBaHHeEM KOM- 


ekca dTopucToro 6Oopa c aHH30N0M, HO MW Apyrux KOMMVICKCHBIX CoeqNHeHnt 
expropuctoro Oopa. 


Mockosckuit rocyqapcrBeHublii YHHBepcuter 3 Tloctynuso 
um. M. B. Jlomonocosa 3 VIII 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1A. HW. Bpoxckuit, Xumua usotonos, Msg. AH CCCP, 1952. ?T. ZI. Tone, 
®. Petz, COopx. Tonyyenve wu onpezenenne meyenbix atomos, JI, 1948, crp. 9—20. 
- Oped, Coopx. Xumua usoronos, 1, WI, 1948, crp.65—85.4 A. B. Tonunes, 
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jJ[oKn aap ‘Ananemun nayr CCCP 
1957. Tom 112, Ns 4 


XHMH; 


C. H. CAAbIX3AE, H. B. ABFYWIEBHY 
M 4seH-KOppecnongzent AH CCCP A. Jj. METPOB 


CHHTE3 TPHAJIKHMJIBYTAXMEHWJICHJIAHOB 


Tlepppii npeycrapuTeb 3TOro pAqa CHaHOB — TpHSTHIOyTaqMeHHJCHNA 
(1-rpusTuicuaun6ytTaquen) Opi nonyyen Tlerpopsimm nu Caypixsaye (*) Henos 
HbIM THApHpOBaHHeM Hal OKHCbIO NalaquA COOTBETCTBEHHOFO BUHAJSTHHHAJICH 
jana: 


> Si— C=C — CH = CH, + Hh— ~ Si —CH = CH—CH = CH, 


Ou umes cilefyioujve cBolicrBa: T. Kun. 74—75° mpu 19 mm; d2° 0,7988 
n01,4585. C mMasleHHOBbIM AHTHApPHAOM OH JaBasl aWAYKT CT. MI. 132°. 


B HactosiemM HccuesqOBaHHH Oblia CylemaHa MOMbITKa MpOBeCTH CHHTe 
2-TpHaIKUCHIHMOYTAaIHeHOB B3aHMOJIeHCTBHeEM CO CIIIaBOM Me/{b-KPpeMHH 
xmopompeHa B YCOBHAX TaK Ha3bIBaeMOrO TIpAMOrO CHHTe3a. OT 
NOMbITKa He yalaCb MOTOMY, 4TO JO BCTYIMJIeCHHA B peaKLHlo IpAMOLO CHHTES 
XOpOMpeH MpeTepreBat WAKORHMepHsallHl0 C o6pa30BaHHeM JIBYX CoeqH 
HeHHH: 


OKa3aBINMXCA HECNOCOOHBIMH BCTYNaTb B IpsMOH CHHTe3. CuHTes ABYX TpHas 
KHJICHAMMOYTaMeHOB HeaBHO Obl ocyulectBseH Tletpoppm u LyKoscKoni(' 
AerHApaTawe KPeMHEBbIX aHaJIOTOB 3aMeICHHbIX TPCTHUHbIX CIMPTOB, CHHTE 
SHPOBaBIUHXCA MO Cxeme: 


ee CHs 
| 
~ SiH + CH= — C—O + >si—c—C—o8, 
eee 
~ CHs CH, CHs 
CHg 
= | | 
SC ON Oe scene any 
Maa | 
CH, CHs CH, CHg 


C werbio cuHTesa TpHankuOyTaqMeHHsCHIaHOB nmpeAcTaBsAIOCb HHTepecHBE 
HCCJIEOBaTh MOBEEHHe B peaKUMH JeruApaTaluH BTOPHYHbIX HeMpeJeJbHbi 
CIHPTOB. | 

BsavmofelcTBHeM rpHHbAPOBbIX PeareHTOB TPHAJIKUJI &-XsOPMeTHJICHAHC 
C AKPHJIOBLIM H KPOTOHOBbIM aJIbqerHaMH HaMH ObIIH C BbICOKHMH BBbIXOJé 
MH an BTOPHUHBIe CIMPTbI, (PHSHYeCKHE CBOLCTBA KOTOPBIX npeActalgy 
Hb B Ta6s. 1. 
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—— ee 


<a ay >) 
®[¢}79=HO—HO=HO—1$*"H"0) (CH) 
3[}19=HO—HO = HO 1S (*H20)"FH9)] 
*[%}39=HO—-HO=HO—1$'"HO)] 
Homie LAgirurnoruLend af 
t9=HO—HO=HO—!S°CH"0) 
HoH PL AQIMIHOVHLERT IH LOW- | 
479 =HO-HO=HO—!$* (PHO) 
HOWYPLAQIUIMHOVALELBLINBT] =} 
3139=HO—-HO=HO—!SPH70)CHO) 


HOUR LAQVHIHOLHLANHdL-| 
"4 {O=HO-HO=HO— IS" (HO) 


g-Iro-g-HoLHOUIMIHorH Len HLONnyy- | 
*179-HO=HO—-HOHO—*HO 1S(@H20)"(®HO) 
Z-1ro-¢-HaLAQUAIHOLHLEHd L- 
2479 =HO-HOHO—*HO—18'"H"0) 


g-1ro-¢-HoL AQUHUHOLHL AQAA! -} 

21149 =HO—HOHO—*HO—IS("H"0)" (HO) 
Z-1'0-g-HaL AQUUPMOWH LEM IHLOW= 

3479=HO —YOHO—"HO-18*CH"0)CHO) 


g-1t0-g-HaLAQIHIMO VALE HLOWHTI~} 
2139 =HO-HOHO—*HO—!S(°H20)"CH9) 


Z-1ro-g-HaL AQUI HLONHG L-} 
2419 =HO—-HOHD—*HO—!S"CH9) 


O 


G 
R,Si — CH,MgCl + CH,==CH—C —RsSi—CHe— CHOH — CH = CH, i 
a 
ae H 
O 
a | 
R,SiCH,MgCl + CHs —CH=CH—C => R,SiCH, — CHOH — CH = CH — CHg IR 
Pi 
H 


STH cHupTs! c B-MOMO%KeHHEM THAPOKCHa MO OTHOWEHHIO K KPCMHHIO, B OTJM- 
vt 
que oT u3yyeHHOrO YuTmop (*) npeyembHoro cnupTa 7 Si—CH2—CHOH — Cig 


He mperepnesamu 8-pacnaya qaxKe UpH Meperonke pH aTmocdepHOM JaB- 
JICHHH, 0-BHAHMOMY BCleACTBHe NonApH3auuH cBA3sH Si—C, oOycnoBeHHOr 
CTpOeHHeM 9THX CNHPTOB. 

VutepecHo OTMeTHTb, 4TO cnupTs! I rpynnbl Aeruy{paTHpoBaHCb C MaJIbIM, 
a cnuptoi I] rpynnbi nouTw c KomMuecTBeHHbIM f-pacnagqoM. QTO pa3MuHeE 
oObACHAeTCA OOYCOBJICHHbIM METHJIbHOH Tpynnou HHbIM HaNpaBseHveM CABura 
3JIEKTPOHOB, IIPHBOAAUIMM K pOCcTY MOMAPH3alHH, a CJIeOBaTebHO, HM K 
ocma61eHHto Mpounoctu cpa3u Si—C. Jleruypatauua (c BBICOKHM BbIXOJOM Oy- 
TaqveHUJI-CHaHOB) cnupToB! rpynmbl qaeT HaM HOBbIH MeTOA cuHTe3a 1-TpH- 
alk almHun6yTaquenoB. XapakTepHCTHKH MOJIYYeHHbIX STHM MeTOJOM 1-TpH- 
AJIKHJICHIN IG yTaqHeHoR NpeycTaBseHbI B TAO. 1. B yacTHOCTH, Tak Obl NOyyeH 
u 1-TpusTHicuaunOyTaqveH, CBOMCTBa KOTOpOTO OKa3aJIHCb BeCbMa OJIH3KHMH 
CO CBOHCTBaMH S3TOFO KpeMHeyrieBoRoOpoya, NOMyYeHHOrO HaMH, KaK YMOMHHAa- 
JIOCb BbILe, paHee M0 HHOH peakunu. Hapsayy c MOHOMepHBIMH TpHanKuOyTaque- 
HMJICHJIaHaMH OblIH BbIJeJIeHbI TAKKe HX JHMeEPbl, CBOMCTBa KOTOPbIX MPHBeJeHbI 
B TaOn. 1. CrpoeHue 3THX AHMEPOB He H3yy4as0Ccb. BO3MO2%KHO, YTO OHH ABA 
FOTCA WHKJOAHMepaMu Tuna: 


cH =CH—si 
Le Ne ae oa 
—— Si —si— 
(86 cade ee a ee 
WY \G 7S 


Ha o6bem peakunu $-pacnaya oKa3bIBaI CBOe BAMAHHe TakxKe HW XapaKkTep 
neruypaTupyroulero pearenta. MakcHuMaJbHbIM OH ObWI B Cuyyae CepHO KHCIO- 
Tb. ONTHMAJIbHBIM WerHApaTupyiouluM peareHTom oKasasica KHSO«. Oguaxo. 
Aerufpataiua cnuptops tuna RsSiCHe—CHOH—CH = CH—CHs yame u 
C MHHHM@JIbHBIM KOMYeECTBOM KHSO, npoxoguna c 100% §8-pacnayom u o6- 
Pa3sOBaHHeM COOTBETCTBEHHbIX CHJOKCaHOB H THMepusena. 


OKCNeCPHMCHTANbHAA WACTHL 


l.I[Ipamok cuuntes Ha ocHoBe xnoponpena. 2,5 xr 
xmoponpeHa Opl0 MponyuljeHoO B TOKe a30Ta Ha ciaBoM kpeMHHii-meqb 
mpu 420—450°. Pasronka koHJleHcaTa noKasana, yTo 36% ero cocTaBAAOT CO- 


e€HHEHYA 
Cris: <= CHa GH, $a 
Crimes Vier 4) 
x 


CENY =! d—- vy IL Cl 


KOTOPbIe JerkO HACHTHPUUUPyIOTCA MO NpHBOAMMBIM B wuTepatype (*) cBof- 
CTBaM 3THX CoequHeHHH. 

2. l-TpuMeTHACHAUNAOyTeH-3-04-2. K 26,4 r Mg (1,1 MOJI.) 
B 350 Ma acsbupa no Kanam NIPH OXJlaKeCHHH HW Pa3MelUIMBaHHH Oblno TOOaBleHo 
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135 r (1,1 Mon.) Tpumeruaxnopmetuscumana. 3aTem K NOJIyYeHHOMYy TpHHbsA- 
poBoMy peareHTy MO KanAM Obimo AoOaBneno 61,6 r (1,1 Mom.) cpexenepe- 
fHaHHOrO akpowienHa c T. Kun. 51—52°,. Peaxuun mia OypHo c BbieneHHem 
rena. [lo ee sapepmieHuN CoyepxKuMOe KOVODI HarpeBaJlocb ele 3 yaca Ha BO- 
MAHOH Cane, a 3aTeM ObIIO BbIMHTO Ha seq. Ilocne nelitpannsanuun 3% -i HCl, 
SPUpHBIt CO Obl OTZeNeH HM MpoMbIT 3%-M pacTBOpoM cob! H BOLO! Tocue 
BbICyIUMBaHHA NaeSO4 HW OTTOHKH S*upa MpOAyKT peakuwn Obi pasorHaH B 
yCIOBHAX Bakyyma (npu 24 mm): I bpakuus ct. kun. Jo 70°—10r, Il hpaxuns 
70—70,5°—80 r. Octarox — pa3larapluuiica mp neperonKe — 25 r. 

_ B ananoruunpix ycOBHAX Kak C aKPOJICEHHOMyTaK H C KPOTOHOBBIM asbJle- 
PHAOM NOMyuauch HW Apyrve BTOPHYHble CIMPTHI, CBOLCTBA KOTOPbIX IIpHBese- 
HbI B TaOu. 1. 

3. TpumMeTHaACHANAOyTaguen. B xou6y c yebnermatopom 
Opio B3aTo 72 r 1-TpumeTHscHAMGyTeH-3-01-2 u ~0,2 r KHSOs. Cmecp 
HarpeBaslacb B TeyeHHe yaca WO YO—100°. Bes macca 3aTem Obima neperHana 
mp 100—115°. Ilocne oryenenna BbienuBUelica BOAbI, IpoxyKT Jeruppata- 
“uu Opin sBbicyuien Na,SOa. 3atem OH Obl NOABeEprHyT pasronKe Ha KOJIOH- 
ke M0 aTmMoctbepHbiM JaBseHHvem: I d@pakunsa T. Kun. Wo 98,5°—1 r, I ppak- 
tua 98,5—99°—14 r, Il dpaxuna 99—113,5°—2 r, IV gpaxunsa 
113,5°— 22 r. Octarox — 8 r. Bo II @pakuun Opin uyentuduuupoBan mnpo- 
AyktT B-pacnaya (CHs)sSi—O—Si(CHs)s. IV dpakuua mupegctaBaana coooli 
NpoAykKT JeruqpaTtauHu—rtpumetuOyTaquenuscumay. OcTaTok Obi NOABeprHuyT 
pasrouke B Bakyyme pH 3,0 MM. Boia Bblqeena Ppakuusa c T. Kun. 95° — qu- 
Mep TpuMeTHJOyTaqueHHicnHaaHa (cM. Ta6. 1); ocTaTokK — TBepybIli, pacTBo- 
PHMBIM H NaBKHH NomHMep. 

4,.A na ykT. 217 Manennoporo anrugpuya u 1,57 TpumMeTus6yTaquenuu- 
cuylaHa HarpeBaJIucb B TeyeHHe 30 MuH. WO 100—115°. Ilo oxmaxkyeHnn cmecb 
BIIMBalaCb B CTaKaH C JUCTHJJHpOBaHHOH BOON, KoTOpand 3aTeM MepeMmelluBa- 
giacb B TeyveHHe 10—15 mMuH. BcnubipaBlive KPHCTaJIbl TpOMbIBaJINCb BO,OH 
HW M€peKPHCTaJH30BbIBANHCb H3 alleTOHa HW MeTpowelHoro apupa (cm. Ta6n. |). 


VWucrutyT opranwyeckol XHMHH Tlocrynuso 
AkayemuH HaykK CCCP 6 VIII 1956 


WMTHUPOBAHHAS JIMNTEPATYPA 


Pie them pos.C. UsCGannxsiagt 6, JAH ..85..1297% (1902). = An Ie Thet- 
mop, Jl. Jt. UlyxopcKxas, KOX, 6(1956); 8 F-C. Whitmore, L. H. Som- 
Perms. Giollid eRe evans Strive ni) JgeAm: & Chemeii Sock, 869) 155945): 
4A. JI. Kane6Oauckuit, M.M. Teuucosa, KOX, 17, 703 (1947); R. E. Foster, 
R.S.Schreiber,J. Am.Chem.Soc., 70,2303 (1948). A.C. Pope,R.W.Schmitz, 
J. Am. Chem. Soc., 72, 3056 (1950). 
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Jloxaagn Arnagemun nayr CCCP 
1957. Tom 112, Nb 4 


a XHMH 


Axagemuk A. B. TOMUHEB u B. H. AHAPOHOB 


AJIKHJIMPOBAHHE BEH3OJIA 3THJIEHOM B TIPHCYTCTBUM PAR 
®OCP®OPHbIX KHCJIOT, COMEPSKALIHX TOP H ®TOPHCTbIM BO 


KatauTHuecKkoe asIKHJIMpOBaHHe apoMaTHY¥eCKHX yrvieBOJOposoB ome 
HaMU JO HaCTOAMerO BPeMeHH ABJIAETCA OHM H3 BaXKHeHIUX MpPOWeccoB Mepe 
pa6oTKH apomaTuyecKkux yrseBogopoyoB. M3 apomaTHyecKHX yrsleBOJOpOAOE 
B [IPOMBILWICHHOCTH OObIYHO NMOMBepraloT aJIKHJIMpOBaHHloO OeH30J1 STHJIEHOM 
M MponmHseHom. 


Puce. 1. IlpH6Oop aqua ankunupoBaHua SeH3o0ua OnepuHAaMH | 
| 
| 
| 


| 
3a mlocueqHee BPpeMA IIpeIO#KECHO OO/IbILOe KOJHYCCTBO KaTaJIH3aTOPOB JA 


aJIKHJIMpOBaHHA OeH30/1a OespuHaMH. Cpequ 9THX KAaTAaH3aTOpOB OCcoboe 3Ha- 
yeHHe MOJYYHIN CoeAHHeEHHA (PTOpucTOrO Sopa Cc pasIHYHbIMH BellecTBamH (1); 

MociopHasd WH CepHasA KHCJOTbI, OObIYHO IPHMeHAeMBIe B MPOMBILIJIeHHOCTH 
JIA aIKHJHpOBaHHA OeH30J1a MpOMHJIeHOM, He BbI3bIBaIOT peaKIMH asIKMIMpoO- 
BaHHa OeH30N1a STHICHOM. AJKHJIHpOBaHHe OeH301a 3THJICHOM OObINHO MIpOK3- 
BOJUTCA B IpHCYTCTBHH XJIOpHCTOrO aOoMHHHA (*). Kpome Toro, Ja sTOH WeamH 
Ob Mpeqox¥KeH PAN KaTaM3aTOpoB Ha OCHOBe cTropuctoro Gopa (°, 4). | 

ABTOpbI 9TOH CTaTbH H3y4aJIH peaKIHiO aJIKHJIMpOBaHHA OeH30Na 3THJICHOM 
B IPHCyTCTBHH MOJI€KYJIAPHbIX CoeqHHEHH OpTodocdopHol, moHodTopdoc- 
copHou uw AupTopdocopHoK KucJOT c (PTOpHcTHIM Gopom. Ilomyuenne 3THX KaTa- 
JIM3aTOPOB ONHCaHO aBTOpaMH pauHpiue (°). 

PeakUHA aJIKHJIMpOBaHHsA OeH3ON1a STHJICHOM MIpOBOANNAacb B IpHOope, H30- 
OpaxkeHHom Ha pue. |. 

OTHNEH W3 rasomeTpa A nofaBasicA CO CKOpOCTbIO 2 1B | Yac Yepes KOMOHKY 
C XJIOPHCTbIM KaIbuem B B peaxtop J’. CkopocTb nponyckaHHA rasa U3MepsAaCh 
peometpom B. [lepememupanne OeH301a C KaTamH3aTOpOM OCYINECTBIIAIIOCb 
B peakTope J MexaHHueCKOH MeIMaIKOU, BpalllaroulelicA CO CKPOCTbIO OKOJO 
1000 06/mun. He somequiui B peakunio a3 Nponmyckasica Yepe3 XOMOAUAbHUK 
E w mpegoxpanutesbuyto ckyiauKy J[ w CoOupasca B ra3ometpe Aj. 

Ji peakWWu aKHIMpOBaHHA NpHMeHAJICA OeH30/1, BbIKHNaIONWH B Mpe- 
genax 79,5—80,5°, c yeuIbHbIM BeECOM d?0 = (,8721 u noKa3aTeiem mpesomue- 


Hud nS=1,4992. Benson BbicyuiMBanca Hay MeTaJWIMYeCKUM HaTpHeM. 
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Jina Kaxjoro onbita 6panocb 40 ma KaTau3atTopa. 156 r 6en30na uw 22 a 
9THJIeHa. OTHNeH NOfaBasicA B peakTOp co cKOpocTbio 2 a/4ac. OnbITEI IIpOBO- 
‘AMIHCb IPH KOMHATHOIi Temmepatype. 

Pe3yJ1bTaTbI OMbITOB NO asIKHAHpOBaHHio 6eH30Na STHJIEYOM B IIpHCyTCTBHH 
|MOJIEK YJ1APHBIX COeENUHEHHH CpoctpopHoH, MOHOpTOpHocpopHoli wu AUcropcoc- 
qpopHoH KucuoT c cbropucTHIM Gopom npuBejeHb B Tabu. 1. 


| Ta6Oauna 4 


A sIKHJIHpoBaHHe OeH301a 3THJICHOM B NpHCYTCTBHH pxAa KaTaJIH3aToOpa 
# 


mes g = @pakWHOHHbili CocTaB ayIKHaTa, Bec, % 
os oe 
Katasusatop 2 3 ES 5 
3 = So = | 90—134°]) 134—-138° | 138—178° | 178—184° |ocraroK 
mo ues 
HsPO,4-BFs SOpOMieeS. 14.7 77,9 ae = |A7Te 
HPO,F,-0,5BF3;] 66,0 60 Sal 76,0 ond 8,0 92. 
H,PO3F- BFs S)saui 87 a0) vA) 1,9 143 8,2 


B Haase OMbITOB CO BCEMH H3YYCHHbIMH KaTaJIH3aTOpaMH STHJIeH MOJHOCTbIO 
BCTyNaJ B peakunw. Ilo mepe paOoTbI KaTamH3aTOPOB KOHBeEpCHA 9THIIeHA MoOCTe- 
MeHHO Mayaa. OcoOeHHO pe3Koe yMeHbIUeHHe KOHBepCHH STHJeHa HaOMOAaNOCb 
B OlIbITaX, IpOBeJeCHHbIX B IPHCYTCTBHH MOJIEKYJIAPHOFO CoeAMHEHHA OpTopoc- 
OpHOH KuCOTHI Cc (PTOpHcTHIM Gopom. 

M3 Ta6m. | BuqHO, YTO OCHOBHBIM MpOyKTOM peakUHH aIKHJIMpOBaHHaA OeH- 
3014 STHeHOM Obi sTHIGeH30N1. Hanyu BbIxO] alKHaTa Obl MOMyYeH pH 
IPHMeHeHHH B KayecTBe KaTaJH3aTOpa MOHOdTOpdocPopHOH KHCJIOTbI, Hacbl- 
IjeHHOH (TOpHcTHIM Oopom. B mpHcyTcTBHH MOJIeKYJIAPHOrO CoeAHHeEHHA AUTOp- 
(pocOpHOH KHCJIOTHI C (PTOPHCTHIM OOPOM BbIXOA aJIKHJaTa Obl HH«Ke, MO-BUH- 
MOMY, BCJIeqcTBHe TOrO 4YTO 3Ta KHCJOTA IpHcoeqHHAeT MeHbIUee KOMHYeCTBO 
@tTopuctoro Sopa, vem MoHodTopdocdopHad KHCJIOTA. 

C yBeJIHYeHHeM BbIXOJa ANIKHNaTa, a CIeOBaTeIbHO, H AKTHBHOCTH KaTaJIH- 
3aTopa, KOJIMYeCTBO (pakKUHH MOHOAJI- 

KHJlaTa HECKOJIbKO yMeHbIamocb. Ta- perms saieonss Ue? 
KOC YMCHbIIeCHHE KOJIMYECTBAa MOHOAJI- Ocuosuple cBolicTtBa dpakuHi sTHIOeH3ONa 
KHJlaTa OObACHAeTCH yBeJIHYeHHeM 
KOHBepCHH 3THIeHa, YTO B UTOre MpH- 
BOJHJIO K YMeHbILeCHHIO MOJIApHOro 
OTHOWeCHHA OeH30N1a K STHJICHY. 

OcHoBHble CBOHCTBA MOMYYeHHbIX Temneparypa Kunenns, 
HaMH (pakuui 9THMOeH3ONa, BMeCTE C =G 


UncrTplit 
STHIGeH- 
301 


Ppakuna 
S9THIGeH- 
30ula 


134—138]136 ,10 


KOHCTaHTaMH YHCTOTO 9THIOeH30Na, Yyeapunii Bec (dz) 0,8671| 0,8670 
MpHBeeubl B Tao. 2. Tlokasatemb pesiom- 

V3 Tra61. 2 BHAHO, YTO NpH anKHIH- menus (Nn?) 1,4961| 41,4959 
pOBaHHH OeH30/1a 3ZTHJIEHOM B MIPHCyT- Mowexysapuplii Bec 105,5 {106,16 
CTBHM psa cboccpopHbIx KUCIOT, cosep- bpomHoe wucsto 0 


*Kamux Top u dropucrtpil Oop, nosy- 
yaeTCA JIOBOMbHO UMCTHIM 9THMOeH30N, He COMep*KalllMl IpHMeCeH HeHaCcbILLeH- 
HBIX COeQHHeHHH. 

AstTopamMu 3TOM CTaTbH ObiJla CKOHCTpyHpOBaHa yCTaHOBKa JIA OlleHKH 
KaTAIHTHYeCKOH AKTHBHOCTH psa (poctpOpHbIX KHCJIOT, COsepxallHx PTOp H 
Topuctili Sop, B peakUHH aiKUAHpoBaHHA OeH30Na sTHMeHOM. AKTHBHOCTb 
KATAJIM3aTOPOB ONpeeAaCh TO H3MeHEHHIO CKOpOcTH B3aMMOselicTBHH OeH- 
3014 C 3THJIEHOM C H3MCHeCHHeM CocTaBa KaTasH3aTOpa. YcTaHOBKa HalOMHHaeT 
upHOop AA ompeseseHHaA BOAOpomHorO YHCVA. | 

Cxema ycTaHoBkKW mpuBeyena Ha puc. 2. B oObluHylo «yTKy» AIA OMpeseve- 
HUA BOOpOmHOrO UnCNa (A) 3arpyxasocb 10 ma GeH30Na H 5 MA KaTanHsaTopa. 
3atem GOropetKa emKocTb1o 100 ma u3 rasomeTpa 6 HanOuHANaCb STHJICHOM, 
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Jia aTOro OropeTKa OHUM TpeXXOJOBbIM KpaHOM COeAMHANACh C TaSOMeTPOM 5, 


a JpyruM—c pe3HHOBOL TpyOKoH, OTBOJALLEH BbITeCHEHHYI0 BOJy B KaHaJIM3allulo 
i (kpanbi /u2 B nonomeHuH /). 


Tlanee Tpexxoyopble KpauHbl J 4 
2 nepeks04aJIHCb B NOMOXKEHHE 
I], mpuyem B OropeTKe CO3qaBa- 
NlOCb JlaBsleHHe 3a C¥YeT CKJIAH- 
KH C BOO, CMOHTHPOBaHHOK 
Ha BbIcoTe 1,5 M OT HH2KHErO 
ypoBusa GroperKu. Jia BpiTec- 
HeHHA BO3yxa H3 pHoOopa 
yepe3 «yTKy» lpomycKaJiocb 
HECKOJIbKO O1ropeTOK 9STHJIeHa, 
TIpH¥eM STHJICH TpeABapHTesb~ 
HO MIpOCyWMBaJICA XJIOPHCTHIM| 
Kanbuvem B Tpy6Ke B. Ilocae 
BbITeCHEHHA BOSAyxXa U3 NpHoo- 
pa GropeTKa BHOBb HanOJIHASaCb: 
3THJIGHOM HM pH 3aKPpbITOM! 
Puc. 2. IIpu6op aa onpemenenua KOHBepcHH sTHIeHa KPaHe <«YyTKH» coeqHHAACE, 
B peak aJIKHJIMpOBaHHa 6eH30a STHICHOM TpexXXOJOBbIMH KpaHaMu Ad 
«yTKO» H CKJIAHKOM C BOAO, 
C MOMOILbIO KOTOPOH B OropeTKe NOAMepXKHBasIOCb aBJeHHe, PaBHOe IIPHMePHO 
100 MM pT. cT. SaTeM BKJIOUaJICA SJIEKTPOMOTOP KayaJIKH HW Yepes KarK]bIe 
2 MHH. OTMe¥asIOCb NOTowleHHe 9THIeHa GeH- ,, — | 
3OJIOM. 80, z =| 
PesybTaTbI OMbITOB NO OMpeeJeHHIO KOH- 
BePpCHM STHIeHa B peakKUMH aKHAHPOBaHuA = pl 
OeH30J1a STHJICHOM B MPHCYTCTBHH MOJIeEKYyJIAp- 
HbIX COCAHHEHHU OpTodocpopHoH, MoHoTopdoc- 
(opHOH HM AudTopdocopHon KucnoT c dTopu- 
CTbIM OopoM NpHBeseHbI Ha puc. 3. oe 
M3 puc. 3 BUAHO, UTO BONbITe, MpOBeyeHHOM 2 

B IIPHCYTCTBHH OpTOocopHOU KHCJIOTbI, aKTH- 
BHpOBaHHOH (TOpHcTbIM OoOpoM, B TeYyeHHe 4g 
10 MHH. BCTYNHIO B peakuHio 21 Ma sTHJIeHAa, $ 6 8G Bran. 
Tora Kak B MPHCYTCTBHH MOHOMTOpHocpopHok pyc. 3. Konsepcua stunena 


AUPTOpocpopHOu KUCIOT, HaCbIeHHBIXPTOPH- npn ankunupoBpanun GeHs0na 
CTbIM OOPOM, 3a9TOT K€ MPOMeXYTOK BpeMeHH  9STHeHOM BMIpHCyTCTBHH  Ka- 


TanusaTopos: 1—H2POsF - BF | 

npnpaenoaare cooTBeTcTBeHHO 56 wu 50 ma 2 HPOsFs.0,5BF 3 HPO, BFs 
PesybTaTbl OMbITOB NO aJIKHJUpOBaHHIo 

OeH301a STHIEHOM H MO ONpeyemeHuio CKOpOCTH B3aHMOJelicTBHA GeH30Na 
C 9STHJI€HOM B MPHCyTCTBHH pxa CocdopHbiIxX KHCJOT, COmepKalwlux Top 
MH QTOpucTh Oop, CBUeTebCTBY!IOT O TOM, YTO H3 U3YYCHHbIX KHCJOT HaH- 
Ooulee AKTHBHBIM KaTaIH3aTOPOM B peakIHu ANKHMpOBaHHA GeH30Na STHIEHOM 
ABNACTCA MOHOTOppocpopHasA KUCMOTA, HaCbIeHHasd (propucTM Sopom. May- 
Y€HHbIC HAMH KaTaH3aTOPbl AIKHJIMPOBaHHA OeH30a STHJIGHOM MO2KHO pac- 
NONOKATb B NoOpsAkKe yObIBAHHA M3 KaTANHTHYeCKOM aKTHBHOCTH B cwesyI0- 
Wun pay: 


H2,POsF - BFs > HPO.F2-0,5BF3 > HsPO,4: BFs. 
Uuctutyt nepru ll 
Axkajemun nayK CCCP 14 Il 1986 


UMTHMPOBAHHAS JIMTEPATYPA 


1A. B. Tonunes, A. M. Tlaymxun, Coenunenna dbropuctoro 6opa Kak KaTanH- 
3aTOPbI B PeakKUMAX AKHJMPOBAHMA, NOJMMepHsanMH H KoHZeHcaunn, 1949. 2 E. L. Cline, 
ESTER eli d, J. Am. Chem Soc., 49, 3153 (1927). ®V. N. I patieff,A.V.Grosse, 
J. Am. Chem. Soc., 58, 2339 (1936). 4 Am. nar. 2376119) 15 VAI945: = SCAG Bs owe 
uues, B.H.AuaAponos, JAH, 111, Ne 2 (1956) 


668 


Hokaayn Akagemun nayrn,CCCP 
1957. Tom 112, Ne 4 


XHMH A 


"Yaex-koppecnonyent AH CCCP M. M. WEMAKUH, M. H. KOJIOCOB , 
M. fT. KAPATMETSAH un E. C. YAMAH 


HAYAJIBHBIE CTAXHH CHHTE3A TETPAUWHKJIMHOB 


AHTHOMOTHKH PpyIbl TeTpaluKNMHOB — TeTpaluKauH (Ia) (1, 2), reppa- 
muuuH (16) (*), aypeomuunn (Ip) (7, 4, °) u OpomrerpayuKaun (Ir) (°) npey- 
CTABJIAIOT S3HAYHTCJIDHbIM MHTepec H IPHBJIeKaloT BHHMAHHe uCCeZOBaTeeli 
OarojapsA CBOeH BbICOKOH AHTHMHKPOOHOH AKTHBHOCTH H HH3KOli ToKcHUHOCTH. 

OyHako, HeECMOTpsA Ha OoOmbIOe YHCIO 
paOoT, MOCBAMeCHHbIX TeTPpaluKJIMHOBLIM 
aHTHOHOTHKaM, JO CHX MOp He TOJbKO He 


ta: R'=R?=H 
OcyUIeCcTBJICEH CHHTe3 HX cHelMpuyeckoH 16: R'=H, R2=OH 
KOJIbICBOH CHCTeMbI, HO HW He paspadoTauHbl Ip:R'=Cl, R=H 

Ir:R'=Br, R°=H 


MeTOJIbI MOJIy4eHH A OOvee NPOCTHIX BELIECTB, 
MMeIOIUX XAapakTepHble JIA TeTpaluKH- 
Hop rpynnuposku. Ilpu paccmoTrpenuuH BO3MOxKHBIX MyTel cHHTe3sa TeTpaun- 
KJIHHOB [pe ACTAaBJIAIOTCA NepCNeKTHBHBIMH TaKHe HalpaBJIeHHA, COracHO KOTO- 
PbIM HEOOXOJUMbIe 3aMECTHTeEJIH HW (PYHKIMOHAJbHbIe PpylnMbl BBOAATCA B MOvIe- 
KyJIy NlocTemeHHO, MO Mepe MOCTpoeHuA ruApoOnadraleHoBoro cKeneta. Kpome 
TOrO, 2KeJIaTeJIbHO OCYIMeCTBIATh nocTpoeHHe KOmBua D npn yxe jocra- 
TOUHO NOAPOTOBEHHOM TULUM KIMYeCKOH Cucteme ABC, uMeromleli Takoe Ke Mpoct- 
PaHCTBeHHOe CTPOeHHe, Kak H COOTBETCTBYI0MNaA YaCTb MOJIEK JI TETPANMKMMHOB. 

B cBx3H C STHM MbI MpeANPHHAJIM CHHTe3 TPHUMKJIMYeCKUX COeAMHeEHHH TUNA 
(IV), oOmajjarollux CXOJHbIM C TeTpallHKJIHHaMH CTpoeHHem KOueu, A u B vu uMet- 
MUX B KOJbue C TakHe PpYNMHPOBKH, C NOMOII[bIO KOTOPbIX MOXKHO ObIIO OBI 
3aTeM OCYINeECTBHTb TlocTpoeHve KOubya D. M36paHHpit Hamu myTb CHHTe3a 
TaKOTO pOJa CoeqMHEHHH 3akOUaeTCA B KOHJeHCayHH 1,4-HadTOXHHOHOB Cc 
OyTaveHOM HJM erO MPOHSBOAHKIMH C MOCTeLYIONMM MpeBpallenuem OOpasyro- 
muxca uKeToHos (II) B coeyunenua Tuna (IV) B pe3ymbptTaTe u36upaTesb- 
HOrO B3aHMOJelHcTBHA OHO U3 HX KapOOHHbHbBIX Trpynn c CH;MgJ. 
Ileppaad cTajMA CHHTesa (Me€HOBaA KOHJeHCalHA) NpoTeKaeT C BBICOKHMH 
BLIXOJaMH TIpH HarpeBaHHH HadTOXHHOHOB C H36bITKOM jMeHa Tipu 100°. 
Tak, pu 4-yacoBoM HarpeBaHHu HadToxHHoHa C 2-mMeTOKCHOyTaqveHOM § B 
cupte oOpasyetca c sBbIxoqom 88% coequHenue (II6) (T. na. 143— 
144° (u3 6eH30na). Hatigzeno %: C 74,08; H 5,93. C,;H,,O3. Bprauc- 
neHo %: C 74,36; H 5,82), npu 1,5-uac. narpeBanuu 5-meTroKcuHadToxHHoHa 
CO CHMPTOBLIM pacTBOpoM OyTayvena c BbIxofom 91% NomyuaeTcH aqAyKT 
Is) (T. na. 92—93° (u3 clupTa), Amaxe (B CMupTe) 229, 336 mp (Ige 4,41; 
3,73). Hatigeno %: C 74,49; H 5,89. C,;H,,O3. Baruucneno %: C 74,36; 
H 5,82), a u3 5-ameroKcuHapToxHHoHa u OyTaqueHa B aHasOrM4uHbIxX ycJO- 
BMAX C BbIxoZoM 91% OOpasyeTca AMKeToH (Ilr), cymecTBylomMH B JByXx 
KPUCTAJIMYeCKUX MORMPpHKalluAX (% u &)*. (x-Dopma T. mt. 113,5—114,5° 
‘us cnupta). Haiigeno %: C 71,50; H 5,11. C,H O,. Baruucneno %: 
5 (71,10; H 5,22. 8-Popma Tt. ma. 135,5—136,5° (u3 cmupta), Amaxc 
‘B cmupte) 223, 245, 307 mp (Ige 4,44; 3,91; 3,37). Hatgeno %:C 71,29; 
H 5,20). Konqencatyuio 5-MeToKkcHHaTOXHHOHa Cc 2-MeTOKCHOyTaqMeHOM He- 
}OXOIMMO TPOBOAMTh B abc. GeHsome B aTMocdepe CO, (100°, 12 yac.). O6- 
aSYIONLYIOCA CMECb H3OMEPHBIX aLYKTOB (BbIXOA 94%) pasgesmIOT ApoOHOli 
<PUCTaNIMsalveH u3 CeHnsoNa. Ogun us usomepos, (IIx), NowyyaeTcA C BBI- 


* g-DopMa MeTacTaOuJIbHa,; B pacmwaBe HJM B pacTBOpe OHa WerKO MpeBpalllaeTcA B 
jcToHunBylo B-(popmy. 
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XOJOM 55% (T. mu. 
(Ige 4,32; 3,70). Hatgeno %: 


C 70,57; H 5,92), a Bropoit usomep ( ) 
Ayaxe (B cmupTe) 227, 338 Mp ( 


(u3 OeH3ouIa), 


ce) 


Reo 
Nla!R=R'=R7=H 
116: R=R?=H, R'=OCH, 
lp:R=OCH,, R'=R?=H 
Ilr:R=OAc, R'=R2=H 
Ila:R=R'=OCH,, R°=H 
lle :R=R?=OCH,, R'=H 


t 


: H,C OH O 
SOG R? ai 
OCH, 
Rao CH,O CH, OH 
Wa:R=R'=H Vv 
1V6: R=OCH3,R'=H 
IV 8:R=R'=OCH, 


CH,0 CH, 


X= COOC- O00 


fe) 
R? 


Reo) 
Wa:R=R'=OCH,: R°=H 
116:R=R?=OCH,, R'=H 
Illp:R=R'=OH, R?=H 
llr: R=R7=OH, R'=H 
Ila:R=R'=OAc,R*=H 
IHe:R=R?=OAc, R'=H 


ve Or 


R CH, OH 


Via:R=R'=H 
V16:R=H, R'=OCH, 
V 1p:R=OCH;,R'=H 


R CH, 


Vila‘R=H, 2=CH:CH 


Ee IXa:R=H, Z=CH:CH 


144—145° (u3 6eH300a), Avaxe (B_cmupTe) 227, 338 Mu. 
C 70,72; H 6,13. CigHigO,. Boraucneno %: 
Ile) —c pprxogom 15% (7. ma. 141—143° 


Ige 4,33; 3,72). Haiye- 
Ho %:C 70,59; H 5,87), 
CrpoenHe ajyKTOB 
(IIq) u (Ile) Obino yeta- 
HOBJIGEHO HX OKHCJICEHHeM! 
Oy B UeJIOUHOM CIHpTO- 
BOM pacTBope JO JHMe- 
TOKCHaHTpaxHHOHOB (IIIa) 
(r. 1m. 192,2—192,6°) mu 


(1116) (tr. ma. 1893085 
189,9°), KoToppie ObluK 
3aTeM rH posM30BaHbl 
78%-H H,SO, (160°, 


30 MHH.) JO HOKCHaH- 
TpaxuHouos (IIIs) (T. mu. 
293 — 294°) wu (Ill r) 
(r. mat. 281,5—282,5°), 
OXapaKTepH30BaHHbIX BI 
BHJe HalleTHJIbHbIX Mpo-| 
vi3BoqubIx (IIIq) (tT. Tae. 
197—198°) u (Ile) (7. ma. 
204—205°) (cp. (*))*. 
OcyjecTBIeHHe BTO-} 
poli craqun CuHTeSA, T. €.) 
vs6upaTesbHoro mpeBpa-| 
UleCHHA KETOrpybl, HaXO-; 
WAuleHcaA B MOJIO*KeHHH) 
10, B TpeTHUHy!IO MeTHI-} 


PUG REOCHy2rCnen IX6:R=OCHs, Z=CH:CH KapOHHOJIbHy!0 rp yniih-} 
Vilp:R=OCH,, Z=CH,CO IXe:R=H, Z=CH,CO OBK CBA3aHO Cc DA OM) 
“ily OCH, ZUCHECH, poBKy CBA PsOM 

TpyAHOCTeEU BCJICEICTBHE; 


HaJIMYMA B MOJeKyJIe [ByX peaKUMOHHOCHOCOOHBIX KapOOHHJIbHbIX rpynn HI 
CKJIOHHOCTH afykToB Tua (I]) H30MepH30BbIBaTbCA NO], BAMAHHEM SHOIH3YI0-' 
IHX AFreHTOB B MpPOW3BOAHbIe [MrHApoanTparuypoxuHoHa. | 

B cBa3H C 3THM peakUHIO Cle_yeT NpOBO_HTD nyTeM MpHOaBseHuAa 9pup-| 


HOrO pacTBopa HoyMarHulimeTusa (u36bITOK He GOomee 25%) K oxslaKyae-. 
MOMy Oe€H30JIbHOMy pacTBopy aymyKra (II). B TakHx ONTHMaJIbHBIX yCJOBMAX 
muKetou (lla) (ero nomyuenue cm. (°)) mpespamaerca B KeTom ([Va) c BBIxO-: 
yom 70% (tT. ma. 135—137° (u3 cnupta), Amaxc (B cHupTe) 248, 291 my) 
(Ige 3,95; 3,28). Haitqeno: C 79,24%; H 6,76%,. Hany, 1,07. GygHyeOn| 
Bpruncneno: C 78,90%; H 7,07%; Haxr. 1,00), angyxr (Ils) o6pasyer KeTou| 
(IV6) ¢ Bbrxoqom 12% (7. na. 194—196° (v3 50%-ro cnupta), Amaxe (B CHUpTe) 
256, 317 my (Ige 3,86; 3,68). Haiizeno: C 74,35%; H 7,11%; Haxr. 1,05. 
CygH,,03. Barancsieno: C 74,39%; H 7,02%; Haxr. 1,00), a m3 coequnenua 
(IIq) nouryyaerca cMecb AByX M30MepHbIX KeTocmupToB (IVB) Hu (V); nepBHIM 
BbIKPMCTaJIM3OBbIBaeTCA ([VB) (BbIxoq 12%, T. mm. 191—193° (u3 6eHsoma). 
Halineno: C 71,09%;H 6,78%; Haxr. 0,95. C,,H,,O,. Beraucseno: C 70,82 %;, 
H6,99%; Haxr. 1,00), a 3arem—ero usomep (V) (BErxog 49%, T. nu. 137,5— 
138,5° (u3 cnupta). Hafigeno: C 71,14%; H 7,05%; Haxr. 1,01) **. 

Jia onpefeseHuaA WOOKeHHA MeTHAKApOHHOM_HOL rpynnbl KeToub! (1V6), 


* B sto yacru uccieqoBaHnit MpHHuMas yyactue B. A. Poqnonos. 

** Bo pcex sTHxX CuyYaax Hapawy c KeTonamu (IV) u (V) B HeOOmDWIOM KOMMUeCTBE 
NOTyYaloTCA COOTBETCTBYIONLNE MHIUAPOAHTPaXHHOHH!, OOpa3sylouivecA B pesysbTaTe H3OMe- 
pH3alun HM MOCcesyMleroO OKHCMeHHA HCXOANbIX afyKTOoB (II). | 
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Vs) 4 (V) Obl npeBpaujeHbl (ycnoBuA peakUHM cM. Janbue) B 1,9- n 
10-okcuMerokcurufpoantpanentt (VII6), (VIB) u (VII). Mpu uccnego- 
AHHH MH(pakpacubIx cmekTpoB coeyuHenua (VIIB) Hu nonyyeHHoro y3 
VII6) yurugponpoussoquoro (VIIr) Obi0 o6napyxeHo 1°) cmemeHne x 
a3MbITHe NoJochl rpynnbl OH, xapaxtepHoe juia coequHeHuii c BHYTPH- 
ONeKYNAPHOH BOAOpOAHOH cBaA3bIO —O(CHs)....HO— (raxux kak 1,8-oKcu- 
€TOKCHHaPTasIMH HW Jp.), BCJEACTBHE YerO 3THM BeLECTBAM JOJKHO ObITb 
PHNHCaHO CTpOeHHe NPOHSBOAHBIX 1|,9-oKCHMeTOKCHIHAPOaHTpalleHa; uactora 
ce nlosiocht rpynmbt OH y coequnenua (VIII) mownoctno ccorpererpopasa 
acrore OH y 1,5-oxcumetokcnHadtammua. Heo6xoqumo TakxKe OTMeTHTD, 
TO MOUTH NOHAH TOKAECTBEHHOCTH yJIbTPaPHOMETOBLIX CIEKTPOB CoeAMHEHHA 
VII6) u ero Aurug”ponpousBoguoro (VIIr) (cneKTpp cM. able) CBUeTeJIb- 
TBY€T O TOM, 4TO ABOMHAA CBxA3b B (VIIO) He conpsaxeHa c apomaTuueckoii 
WCTeMOH H, CJIeOBaTeJIbHO, BCe NpeBpallenusa ajykTop Tuna (II) He 
OTIpOBORaloTcn MHrpallveH ABOHHOH CBA3H M3 TOOmeHUA 6,7. 

Bosppalllaicb K peaKUHH B3aMMOjelicTBHA ajyKTos (Il) c foymarnulime- 
HJIOM, CJIe{yeT OTMETHTH, ITO IPH 3HaYHTebHOM H36bITKe CH,MgJ nu o6paTHoM 
lOpxAKe CMeINCHHA peareHTOB, T. e. MpH pHOaBseHHH afykKTa K MarHuii- 
PraHHYeCKOMYy COeHHEHHIO, IaBHbIMH MpOyKTaMH peakWHH CTaHOBSATCH 
JmkKoM Tua (VI). Hanpumep, 3 aygyxKta (Ila) nomyuaerca rauKoub (Va), 
leruypaTupyloumlica 3aTeM JO AuMeTHAuruApoantpauena (IXa) (7. ma. 
[66—167° (u3 GeH30a), Amaxe (B CHupTe) 238, 260, 285, 297 mu(lge 4,78; 
03; 3,76; 3,80). Hatgzeno %: C 92,52; H 7,63. C,,Hi,. Brrancneno %: 
5 92,25; H 7,75), u3 ayayKra (116) c Bprxoqgom 40% odpasyerca raMKONb 
VI6) (tr. ma. 171—172° (u3 MmeraHona). Hatigeho %: C 74,50; H 8,12. 
417119203. Brruncneno %: C 74,42; H 8,08), a quxerou (IIB) npespamaerca 
> BLIXOJ0M 49% B rauKkoub (VIB) (T. na. 1389—140° (v3 50%-ro cnuprTa), 
mace (B CupTe) 272, 279 my (Ige 3,22; 3,22). Haliqeno: C 74,30%;H8,12%; 
daxr. 1,89. C,,Ho.03. Baraucneno: C 74,42%; H 8,08%; Haxr. 2,00). 

B mpoTHBonosioxKHOCTh AuKeTOHaM (II), Ketompt (IV) Hu (V), a Takxe 
mHKONH (V1) BHOHeE yCTOHUMBbI MO OTHOWeHHIO K Weso“aM. Sto OesycJoB- 
10 MOKa3bIBaeT, YTO OHH HMeIOT HaHOoslee cTaOHJIbHOe, T. €. TpaHc-coule- 
jeHue Kose, B u C (cp. mopeyenue Wuc- HW TpaHc-a-yeKamnoHoB (1!)). Crego- 
SATEJIBHO, IPH OOpa3s0BaHHH 9THX KeTOJOB U3 ayyyKToB (I!) nmpoucxoyuT 
TUMEPH3allHA OMHOTO 3 ACHMMETPHYeECKHX WeHTPOB (Cgq HH Cyoa), TAK Kak 
ICXOJHbIE ANLYKTHI, CormacHo npaBusty Abyepa, NOJMKHbI HMeTb WHC-KOHGH- 
ypaunio. UtTo KacaeTcd TperTbero acuMMeTpuyeckoro WeHTpa (Cy), TO 
TO KOHPHrypaluA MOXeT ObITh yCTaHOBJIeHa Ha OCHOBAHHH MpHHMTa 
MpOcTpaHcTBeHHoroO KOHTpOsA acCHMMeTpHyecKOH HHAyKUMM» (1), cordac- 
10 KOTOPOMY MeTHJIbHad rpynna npH Cy) AOuMKHA HaXOJMTECA B_ ILMC- 
[OIOXKeHHH K AaTOMy BOMOpOsa Up Cig. Takum OOpa3om, KeToubl TuMNAa (IV), 
YEBH HO, HMCIOT IIPpOCTpaHCTBeHHOe crpoeHue (X), MOJHOCTbIO COOTBETCTBYIO- 
yee KOH(pHrypallMH MpupOsHEIX TeTpallMKMMHOBbIX aHTHOMOTHKOB (1) (?,*). 
ITO MOATBepxaeTcA elle HW TeM, 4YTO KeTOJbI TuIAa (IV) noyBepraiorca 
‘HCJIOTHOH JleruypaTavuu B TeX %e YyCJIOBMAX HM C TaKOH Ke JIEPKOCTbIO 
CM. HwKe), Kak HM TeTpallMksuHbI (I); MOCKOJbKy JerkKOCTb 9THX MpeBpa- 
eH OMpeseAeTCA TPOCTPaHCTBEHHBIM B3aMMOpacrO/O*KeHHEM OTILeM AIO 
WUXCA Tpy, O_MHaKOBoe ToBesenue KeTooB (IV) u TeTpallMksHHOB (I) c 
[ECOMHEHHOCTbIO CBHJeTeJIbCTBYeT OO HCHTHYHOCTH KOH(Hrypalluh COOTBET- 
TBYIOUWIMX yUaCTKOB UX MOJIeKyJ. 

Byayun ycroliguBpima K ujesouam, KeTos! (IV) u (V), a TakxKe PIMKOVIM 
VI) oueHb WyBCTBHTebHBI K jeHCTBMIO KHCJIbIX areHToB. Ilpu HarpeBaHuH 
TUX COeMHEHU C KOHU. Bo,HOcnupToBol HCI (60°, 20—30 _MUH.) Tipouc- 
OUT UX JleruApaTauust, COMpoBorxKjalowlaicad apomatusaliveli Kombua B, 
pesylbTaTe vero OOpasyIOTCH MpoOHsBoJHbIe H- TeTparHpoaHTpaliena. 
‘ak, Keto (IVa) jjeruqpaTupyeTca yo Aurugpoantposa (V Ila) (BEIXON 83% , 
_ um. 117—119° (u3 merpomeiinoro supa). Hafigeno: C 85,43%; H6,85%; 
Iaxr, 1,09. C,,H,,O. Brraucneno: C 85,68%; H 6,66%; Haxr. 1,00. Auerar, 
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ng. 153—156° (43 cmupta). Hatiqeno %: C 81,16; H 6,37. C,7H,,0. 
TBpuucieno %: C 80,93; H 6,39. Meruaosniit acup, T. m1. 97—99° (u3 cnupta 
Auaxe (B Cuupte). 236, 288, 297 my (lge4,65; 3,75; 3,79). Haittgeno ¥ 
C 85,64; H 7,16. Cy H,,O. Brruuceno %: C 85,66; H 7,26). Ananoruyn 
BeyeT ceOa KeTom (1V6), npeBpallaiouMicA B JUruApoaHTpod (VII6) (BEIxo 
96%, T. ma. 115—116° (“3 remtaHa), Awake (B cHupTe) 241, 311, 324, 339 mi 
(lge 4,60; 3,88; 3,91; 3,93). Haligeno: C 80,20%; H 6,68%, Haxr 0,96 
Cig,H,,O,. Bpraucneno: C 79,97%; H 6,71%; Haxr. 1,00. JurugqpompousBog 
noe (VIIr) T. m1. 107,5—108° (us cmMpTa), Amaxe (B CHMPTE 
237, 312, 324, 339 mu (Ig¢4,55; 3,86; 3,89; 3,90). Haliqeno 
C 79,33%; HH. 7,55%; | Hag, 0:97... CygH 1,02. , Bermmncseme 
C 79,30%; H7,49%; Haxr. 1,00). Mogqo6uo KeToutam (1V) ram 
KOub (VIB) Toxwe NerKo WeruypaTupyerca, OOpasyaA AUrUuApo 
auTpauen (IX6) (BbIxog 90%, T. ma. 115—115,5° (u3 Oen 
30/14), Awaxe (B cuupTe) 241, 296, 306, 319, 333 mp (Ig¢ 4,09 

Xx 3,85; 3,92; 3,78; 3,49). Hafiyeno %: C 85,21; H 7,66 
‘Cy7H,,0. BarancieHo %: C 85,68; H 7,61). , 

KerocnupTbl HW PIMKOJIM, ABJIAIOWHeCA SpupaMu SHOOB (coeqyuHeHuA [VB 
V u VI6), upu HarpeBanuy c HCl B yKa3aHHbIXx BbILUe yCJIOBAAX OJHOBpeMeHH 
WM JleruApaTupylorca H TuApouusyloTca, oOpasyaA COOTBeETCTBYIOWMe KeTOHE 
TeTparMypoaHTpauenoworo paya. Tak, Keron (IVs) mpeBpaliaetca B KeTO 
Tetparufpoautpom (VIIB) (Bprxog 75%, T. mm. 136—137° (uz cnupra). Hat 
meHo %: C 74, 87; H 6,32. C,,H,,Os. Bpruucneno %: C 74,99; H 6,28)| 
KeTon (V) oOpasyeT u30MepHEIH coequHenHio (VII B) KeTorerparuqpoauTpoy 
(VIII) (Bprxog 90%, T. ma. 170—173°) (43 cnupta). Havgeno: C 75,30% 
H 6,19%; Haxr 1,02), a us rankona (VI 6) nomyyaetca keTOTeTparupoaHTpanek 
(1X B) (Bpixog 94%, T. ma. 120—121° (u3 OeHs0WAa)). 

OyHako B Oomee MATKHX YCIOBHAX (BCTpAXHBaHHe 9PHpHOrO pacTBOp 
Bemectsa c 1—2%-% HCl mpu 20°) yyaerca u30upaTembHO THApOMM30BaT 
MeTOKCHJIbHyIO Tpynny Kouba C, He 3aTparMBanA TPeTHYHBIX FUApOKCHO 
KouIblla B; mp 3TOM, HalpHmep, u3 ranKoua (VIO) Hapsay c HeOOMbIIHM KO 
JuuectBom (10—12%) Terpar“~poaHTpaueHoBoro KeToHa (IXB) o6pas3yercs 
2-KeTo-9,10-quoKxcu-9,10-qumetus-1,2,3,4,4a,9,9a,10-oxTaruqpoaHTpaueH (BBI 
xo 53%, T. na. 135—136°(u3 G6eH30a). Hatigeno: C 73,86%; H 8,01% 
Haxr 2,06. C,,H200s. Baraueneno: C 73,82%; H 7,73%; Haxr 2,00). . 

TakuM OOpa30m, paspaOoTaHHbIMd HaMH MYTb CHHTe3a MO3BOHeT H3 Jer 
KOMocTyNHbIX 1,4-HapTroxXHHOHOB B JBa 9Tana OyyaTb TPHUMKIMYeCKHE 
KeTOJIbI THna (1V), HMerolve Takoe Ke MpoOcTpaHCTBeHHOe CTpoeHHe, YTO FH 
NIPHpOAuble TETPaWUKJIMHOBbIe AHTHOMOTHKH. HamuMune y 3THX KETOJIOB B KOJIb 
ue C peakuuOHHOCnOCcO6HOH ABOHHOH CBA3H MIM KapOOHHIbHOM rpynnbl co3- 
AaeT MOTCHWMAIbHY!IO BOSMOXKHOCTH JaIbHeHwero BBeeHHA 3aMeCTUTeNeH! 
‘A 3aT€M HM NOCTPOCHHA YETBEPTOTO KOUIbILa TETPallHKJMHOB. | 

VucturyT 6uonoruyecko Hw MeAMUMHCKOH XHMHM Iloctynuno 
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Hfornagn Akagemun nayr CCCP 
1957. Tom 112, Ne 4 


PHSHYTECKAA XHMHA 
H. H. ABPYJib u A. B. KHCEJIEB 
JHEPFHA AXCOPBLHH YPJIEBOJOPOJCB HA FPA®HTE 
(Ipedcmaeneno axademuxom M. M. Jy6ununo.m 29 VI 1956) 


Teoperuyeckne pacueTbl SHeprHH aCOpOWHOHHOH CBA3H MOryT ObITb rIpo- 
epeHbl Ha ONbITe MYTeM COMOCTABJICHHA C H3Me€PeHHbIMH B KasOpHMeTpe Ten- 
OTaMH ajcopOunH. On HMeICT BaxKHOe MpaKTUYeCKOe 3HAYeHHE JIA MOHMMA- 
MA H peleHNA BOTPOCOB, BOSHUKAaIOWIMX Mp aycopOuHOHHOM XpomaTorpadu- 
eCKOM pa3jeJIeEHHH, B YaCTHOCTH CMecelH yruieBoyopoyoB. HauOonee npoctbim 
WyIaeM ABJISeTCA ANCOPOUNA YreBONOPOAOB Ha MOBEPXHOCTH ATOMHbIX pewe- 
9K, Hallpumep, Ha rpadute. 

Kanopumetpuueckne H3MepeHHuA AudpepenyuambHbIx TemoT aycopounu 
PleBOAOpOAOB Ha Ppa*PHTHpOBaHHEIX CarKax NPOH3BeeHbI B HEMHOrHX paboTax, 
MMeHHO B JaOopaTopun Bu6a (') juan 1-6yTeHa u H-GOyTaHa H B Haile sa- 
OpaTOpHu JIA H-lleHTaHa, H-reKcaHa (”), H-remTaHa H OeH30ua (8). Tlostomy 

TeopeTHyecKHe PaCueTLI SHEPHH aCOPOMMOHHON CBA3H MbI ClemanH as 
THX H JIMWIb HEMHOrHX Apyrux yruieBogopoyosB. Mbl cyemasiH MOMbITKY BbIAC- 
MTb BJIMAHHeE Ha SHeEprHio aycopOuHH cueqyioulHx cakTopos: 1) yqnuHeHHa 
repOAHOH Wen H-aIKaHOB; 2) pasBeTBJIeEHHA Wen B H30asKaHax; 3) 3aMbI- 
aHHA Welw B HadTeHOBble WHKbI; 4) WBOHHOM cBaA3H M 5) apomaTHYecKOrO 
Obua. PacueTbl OblWIH CeaHbl WIA CeAyIOULHX YIrvIeBOAOpOAOB: H-OyTaH — 
-OyTeH; H-leHTaH — HeoneHTaH — WukmOnNeHTaH — |-neHTeH; A-reKcaH — 
-TeEKCe€H — O€H30J1; H-relTaH. 

1. Cnoco6On pacueta 3HeEprHH agcopOuHOHHOn cBa3uH. Mol 
CMOJIb3O0BaJIH MeTOJL pacueTa SHEPrHu aCOpOWHH CIOMKHBIX MOJIEKYJ, NpH- 
@HCHHbI B paOote (7) JJId H-aKaHOB Ha Oa3HCHOM MWOCKOCTH rpacpuTa. 
fonekysa yruieBoqoposa mp TakoM pacueTe pasOHBaeTCA Ha 3BEHbA, H HaXO- 
MICH SHEPrHA B3aMMOJCHCTBUA KaxKOrO 3BeHa CO BC€EMH ATOMAMH PeLeTKY 

Pa3JIMUHbIX B3AHMHbIX NMOJIOXHKCHHAX IPH PaBHOBECHbIX PaCCTOAHHAX fo. 
YYMMUpOBaHHe 10 3BeHbAM IIPH HX PaBHOWeHHOCTH (HanpuMep, rpynnbl CHe 

H-aiKaHax HW B WMKJIONeHTaHe) OOMeruaeTCA AIMTHBHbIMM CBOHCTBaMH NOJIA- 
H3YeMOCTH H JMaMarHHTHOM BOCIPHHMYHBOCTH yrvieBO,OposoB. B3anmojetict- 
ve JiaHHOrO 3BeHa CO BCel pellleTKOM yYHTbIBaeTCA CyYMMHpoBaHHem 10 100 
JMKaWIHM ATOMAM pellleTKH, Kak B (*), H HHTeEfpHPOBaHHeM M10 OCTAJIbHOMY 
6bemy KpucTasisa (?): 


ees bal tae ra te (1) 


COHCTAaHTAa IIPHTAXKeHHA PaCCUMTbIBAeTCA JA AUCMePCHOHHbIX B3aHMOJelict- 
Hii 10 KBaHTOBO-MexaHHyeckolt (popmyse KupKsyya 
1a 
C = — 6mc? ———__ (2) 
ay/Yata/yX? 


ye m — Macca SJIeKTpOHAa, C — CKOPOCTh CBETA, %, X, HM a, % — MONAPHSye- 
OCcTH H. JMaMarHuTHbIe BOCIPHHMUMBOCTH B3aHMOJelicTByIOUIMX WeHTPOB”. 


* Pacuer KOHCTaHTHI C m0 d@opmyvie JIoHJOHAa Yepes a H MOTeHILMa HOHH3AHH MaeT Xy que 
53 JIbTATbI B COOTBETCTBHH C Oos1ee PpyObIM NPHOMHKeHHEM, eaeMbIM MPH BbIBOTe STOH opMy.1bI. 
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Benvunna r B (1) mpeqcTaBineT paccToAHHe MeXKy B3AMMOJeHCTBYIOUIMMH Yac 
THUAMH, BeJIMYHHA 7) NOMaraeTCA paBHOM CYMMe NOJIOBHHEI eae 
paccTOAHud B pemeTKe rpaduta 1,70 A w BaH-Jlep-BaasbCOBOrO patHyCa 3BeH 
MOJICKYsIbl (HANpHMep, B CJlyYae NJIOCKO OPHeHTHPOBaHHbIX MOJICKYJI H-aJiKa 
yop 2,0 A u Monekyubl Oen30a 1,85 A (°)). Or r’ = 8,5 A HPOHSBONM TGs HH 
TerpHpOBaHHe, NpHyeM v — YHCMO aTOMOB yrulepofa B 1 cm? rpacuta; 3To 
nocmequui wien CocTaBAeT Bcero OKOIO 4% oT Bceli BemMuHHbI [ (7,79). ee 
BeeHHbIM B padoTe (*) pacueT NOKasasI, YTO NP H3MeHEHHH F Ha 0,05 A (Bo 

MO2XKHAA MOPPpelHOCTb BeJMYMHbI‘o) D MeHseTCA MpumMepHoO Ha 5%. Mouekya 
YINeBOJOPOJOB Ha MOBEPXHOCTH rpaPuTa pH OObIYHIX TemmepaTypax OOp 
3YIOT NOMBHXKHbIe CJIOH, MOSTOMy B pacueTax NpHHATHI 3HayenHua O, we i 
HHe JIA pa3HbIX MOMOKCHHM 3BeCHbEB MOJICKYJIbI OTHOCHTEJIbHO ATOMOB Pelle 

Mi. 

. CBolicTBa 3BeCHbeB MOJIEKYJIbI acopOaTa CKa3bIBaloTCA Ha BEJIMYHHAX roa 
Tina agcop6unu Ha 6a3HCHOL MIOCKOCTH pelleTKH rpaduta (%, = 0,937-10, **¢ 

HW, == 10,04 105s cuted) 


NE “10-17 a KKaJl-cM® 
C = — 6,58 -10 a/y —0,888-10° Molb ” (: 


rye & HY — NOMAPH3yeMOcTb HW AMaMarHUTHaA BOCIPHUMUMBOCTS yrseBOAOpOL 
uuu ero 3Bena. JIA yrieBoqOpofoB COKHOTO CTPOCHHA 9HEPrHA B3aHMMOseHc? 
BUA paCCYHTbIBAaeTCA CYMMHPOBaHHeM [10 3BeHbs‘IM 


® = YO, = SCF (r, 1). (4 


2,.9HePrHuA AaAcOpOUHH H-aAKAHOB HBAUNAHUE y 
NHHEHHA Wen 4H. Ora 3afaya Opa pelleHa B BUe IMHEHHOM 3aBHCHMOC 
® oT 4HCa ATOMOB yrulepoya B MOseKyue n (*) 


=—@O = [2C cH, aL (n — 2) Cory] il (15 ko 3;7 A) => 
= [2 (Cou, — Ccn,) + Cc] f (7, To = 3,7A) = 0,9 + 1,852 KKan/ Mom. (3 


(paKTOPOM ABJIAeTCA ylaJIeHHe YaCTH 3BEHbeCB MOJICKYJIbI OT NOBEPXHOCTH a 
copOenTa. Mbl MpOH3BesIM pacueT AIS CHMMETPHUHOH MOJIeKYyJIbI HeEONeHTaH 
Jlnsa Tpex rpynn CHs rf) = 3,7 A kak H Ja N-aKaHOB*, JIA YeTBeEPTHUHO! 
aToMa yrulepofa H OCOOeHHO AIA YeTBepTOH rpynmbi CH, 7p Gompme. Jina Kar 
oro fo ObllO paccuHTaHo 3HaueHHe f(r,ro). Mcxoqa us aaqHTMBHOCTH a U 
MbI pasOHJIM MOJIeKYJIyY HEONe€HTaHa Ha 3TH 3BeHbA MW JIA KaxKOrO H3 HE 
Ope CHIH BEIHUMHY KOHCTaHTI C; H O;. OHeprua, B CHy yBeHYeHHA fo, WJ 
YaCTH 3BEHbCB 3HAYNTEJIbHO MEHbILe, YEM YH-aIKAHOB, YTO HW NO3BONAeT TIP 
W3BOJUTb HX XpOMaTOrpacbHyecKkoe paseseHHe Ha yruAX. | 

4,.9HeEPruA aRcopOunH LHKAONTeHTAaHA. Ora monexy, 
MNNOCKawH HM OPHeHTHPyeTCA NapasJebHO MOBepXHOCTH afcopOeHTa, MOSTON 
Bee Srpynnm CHe paBHoueHHbl, H fy QJIA HUX OJMHAKOBO u paBHO 3,7 A. Sue 
PHA aXCOPpOUMH WHKJONeHTaHa MeHbIIe, YeM H-MeHTaHa, HO 3HaYHTeMbHO GoW 
me, "eM HeOMmeuTana. 

5. SNe prugd agcopO6unu emounoone hun os. B vtom ca 
yae Np fo = 3,7 Ana HacbIeHHOK YacTH MONeKYVIbI H fo = 3,6A y ABolin 
CBASH pacueT MaeT HECKOMbKO MeHbINIMEe BEMUMHbI, YEM JIA COOTBETCTBYIOUL 
H-aIKaHOB. 3aBHCHMOCTb OT nN JlaeTCH ypaBHeHHem 


38. DHeprHA agcopOunun n30aNKAHA. S3yecb oneal 


—@®=0,1 + 1,85 m kxan/monp. ( 


6.9Heprua agcopOunu6en30qua. B 9TOM Culy¥ae fy = 3,59. 
OMHAKO MCHbIUMe CpeHve 3HAYEHHA & MY IPHBOAAT K TOMY, 4TO SHEprus acc 
. 


* BeswunHa ry 30eCb BO3MO%KHO HECKONbKO HAH, YeM JIA H-asKAaHOB. 
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SUHM OeHs0a Ha rpaduTe MeHbIUe, 4eM H-aJiKaHa, COJepxalero Takxe 6 aTo- 
MOB yruiepojla B Mosekyuie. [lostomy Jia BbIeneHHsA apoMaTHueCKHX H Heripe- 
(EJIbHBIX YTVIEBOJOPONOB NPHMCHATb rpa*puToBble Tea HelemecooOpasno. Cue- 
AyeT HCHOJb30BaTb CNOCOOHOCTH STHX YIIeBOAOPOAOB OCOpasOBbIBaTb *-KOM- 
WIEKCbI C MPOTOHHbIMH KHCOTaAMH, T. €. MPHMCHATb KUCJIbIeE aycopG6eHTBI 
CHINKareH, ayloMOCHIMKarenu) (*), KOTOpble H JaloT B JelicrBuTeBHOCTH 
KOPOUlee BbIJeIEHHE STHX YIeBOJOPOOB. 

7.BO3MOKHbBC NOTrpewHOCcTH H HEOOxXO_UMBE y TO- 
THE HHA. KoHcTaHTa OTTaIKMBAaHHA pacCUHTbIBaach M3 YCOBMA MHHH- 
MyMa NOTeHLMasia B3aHMOJeliCTBHA C OMHHM aTéMoM ajcop6eHTa. Yuer B3a- 
AMOJCHCTBUA CO BCeH pelleTKOH YyBeIMUMBaAeT ee H HECKOUbKO CHHKaeT MD. 
B pacueT MpHHHMaJICA JIMIUb JUNONb-{HNONbHbIL UeH B TOTeHUMave 
MPHTA2KeHHA HeMOJIMPHbIX BaH-Jep-BaaIbCOBbIX CHI WH He YUHTbIBAIHCb 


e fs D € 
KBap HO b-AMNOMbHBI HM KBA[PYNOMb-KBalP NOM bUbIii WIeHbl — —_- H ——;. 


[ocuequuM WieHOM pu fo>3,5—3,7 A MoxHO mpeHeOpeyp. Tlogcuer KBaypy- 
MOJIb-\HMOJbHOTO WieHa AIA B3aHMOJelicTBHA AByx MOJeKys CHa npu r= fo 
MOKa3bIBaeT, YTO OH CocTaBuseT 20% OT AuNMOb-AuNObHOrO (7). Yuer B3an- 
MOJCHCTBUA C pelleTKOH SHAYHTebHO CHH2KaeT BKMa STOO YeHa B OOo 
SHEprHio aycopOunn*. Syecb HyKHbI Oomee TOUHbIE pacuerTHl. 

B MpHBeeHHbIX pacueTaX Mbl IIPHHHMAJIH CpeHHe 3HaYeHNA NOMApHsye- 
MOCTe€H H MArHHTHBIX BOCIPHHMUYHBOCTeHi, TaK KaK BJIMAHHe afMTHBHOCTH He- 
IOJIAPHbIX BaH-Je€p-BaaJIbCOBbIX CHJI 3HAYHTeJIbHO MIPeBbIWaeT BJIMAHHe aHH30- 
pponuu (*). Ecum quia Oenso0a, OOnaaiolero CHIbHOH aHW30TpomHel 93THX 
SBOHCIB, IIPHHATb 3HaveHHA & HY B HaMpaBJIeHHH, Ne€pMeHAUKYJIAPHOM IMIOCKO- 
TH KOMbUAa (6,35-10°*4 cm? nu 189-1079 cm), TO nomyyaetca BemMUHHa 
C= 3,42-10 * kkas- cm§/MoJIb, O1H3KaHA K BEJIHYHHE, pacCUHTAaHHOH Yepes cpesqHHe 
3HAYCHHA & HY, TAK KaK H3MCHCHHA & H Y KOMIICHCHpytwT Apyr Apyra. Bonpoc 
STOT TpeOyeT JabHeHWero H3SyYeHHA. 

Jlanee ceqyeT yuecTb 9HeEprHio afcopOuHn Ha TpH3MaTHyeCKOH MIOCKOCTH. 
PacnouioxKeHHe aTOMOB yrviepojja Ha 3TOH MMOCKOCTH ropa3yzo Oouee peKoe. 
Mp cjeuanH OPHeHTHpOBOUHHI noycyer,/ (7,79) MIA Cyyad ayqcopOuuH Ha IpH- 
sMaTHYeCKOM MJIOCKOCTH Ip fo = 3,7 A, IpHyem CyMMMpoBaHne OplIO MpoBe- 
[eHO m0 65 OHKalWIMM aTOMaM yrslepoja B OObeMe, HAXOAAULMMCA Ha paccTos- 
qu lo 9A, a pacnovloxKeHHble Jaiee aTOMbI YYHTHIBAIHCb HHTeErpHpOBaHHem. 
Benmuuua ](r,7o) coctaBuua 1,6- 10% cm ®, uro Ha 40% Menblle COOTBeTCTBYIOMeH 
3CNIMUHHbI JJIH Oa3sHCHOH MJIOCKOCTH, OJHAKO, CCH YYeCTb AHH30TPOMIMIO % H 
(; AA rpacuta, TO AIA MpH3sMaTHYeCKOH MOCKOCTH MOJIyyaeTCA 3HaYHTeJIbHO 
JOIbIUaA BeJIMYHHAa KOHCTAaHTHI C, yeM Jin Oa3HCHOM, YTO MPHBOAMT K 3Haye- 
qu10 D, OMS3KOMY K HOJYYeHHOMY WIA OasHcHOH MVJIOCKOCTH. 

8. ConocTaBAeHHNe BHYHCHEHHHX BETHYHH DHE P- 
ore waycopOnuwoOnHth x B3SauMOLenH CTR AH "CT ell 1 O'T a- 
Mu agcopOunn. [pm conoctaBnenun sHeprHH MOJIEKYJIAPHbIX B3aH- 
moyelicTBHH C TepMOJHHAMHYeECKHMH BeJIHYHHAMH BO3HHKaeT PA TpyHocTen. 
ia pacueTa paBHOBeCHH OJHOH 9HeprHH BsaMMoeHCTBUA HeocTaTOUHO — 
ppeOyeTcs MOJIEKYJIApHO-cTaTucTuyeckad OOpadoTKa. [lostomy MoueKkyJIApHbIit 
JOTCHUMAM, B YACTHOCTH aJCOPOUMOHHHIH MOTeHWMa, HeJIb3A HeEMOCpeACTBeH- 
40 CpaBHUBaTb CO CBOOOAHOM aHeprueli mponecca (*). CpaBHenne c NomHOH 
HeEprueii, T. €. C TeMMOTOM aqCopOuHH, BOSMOXKHO, HO C [BYMs JONYMeHHAMH. 
Bo-rlepBbIX, IIpHBeCHHbIe PacueTbl a{COPOUMOHHbIX B3AHMOJeHCTBUH OTHOCAT- 
‘A K 3JIEMCHTapHbIM akTAaM, TelIOTA Ke acopOunn, axe AuppepenunasbyaAa, — 
3eINUNHA MaKPOCKONMYeCKad. OHAKO OMBbITbI MOKASbIBAaIOT, YTO B SHAYHTCJIb- 
iOM HHTepBasie 3aNOMHeHHA TOBepxXHOCTH rpacpHTHpOBaHHO cau Mudpe- 
JeHUMANIbHaA TemloTa aycopOuHH NpakTHyecKH He H3MeHAeTCA, a H30TepMa 
YICOPOLWMH XOpOld ONMCHIBaeTCA ypaBHeHHem JIsurmiopa (2). STO cBuyeTeIb- 
TBYeT OO OMHOPOJHOCTH MOBEPXHOCTH rpaPHTHPOBaHHIX CaxK HW NOSBOMACT 

* Tlaa aqcop6uuu Ha rpapuTe BeMYHHAa STOTO YIeHa 3HAYHTCIbHO MCHbIUe BeJIMYHHDI OTTAaJI= 
(HBATeJIbHOFO UWIeHa H He KOMMeHCHPYeT efo, KaK 9TO ObIIO MpHHATO B (8). 
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B OOaCTH HE OYCHb OO/IbUIMX 3aNOJHeHMH MpHMHATb PaBHOWCHHOCTh dJIeMeCH: 
TaPHBIX aKTOB. Bo-Bropbix, HAO MpHHATb, YTO SepruA aqCOpOUMOHHOH CBAs 
He 3aBHCHT OT TemMepaTypbl; TO B Clyyae ACOpOUMH yruleBOOpOAoB Ha Ppacpu: 
Te NPUGH3UTebHO ONpaBAbIBaeTCA. SeCb TAKE HYKHbI NaJIbHeMIUME HCCC: 
OBaHHS. 


;: 
Ta6Oauna 1 
ConocTaBsieHHe BbIUHCJICHHBIX BeJHYHH SHeEprHH agcopOunU — P pasMIHIX yreBonOpono: 


Ha 6a3HCHOM MOCKOCTH rpaduTa H BeJHYHH UdPepeHWHaJbHbIX TENVJIOT ancop6unun Q 
Ha rpa*HTHPOBaHHbIX CaKax 


C1045 —P Qe 


f; To) 10st Sais 
YrueBoRoOponLl ireaey tN f(r, rel a 1024 cm? | %-103° cm? | KKadl-CM KKaJl KKadl 
MOJIb 


#-hytTau Sheth 2,86 8,12 85,2 Ae) 8,3 8,6 
‘4-Byteu Oy lox 0 2,98 7,8 68 ,0 Do 7,9 8,2 
‘n~-Tlentan * Onl 2,86 9,95 104,4 3,04 10,1 10,0* 
HeoneutaH: 

3CHg 3,7 2,86 6,78 TARO 2,41 6,9 

C 4,2 1515 0,961 128 0,379 0, 6658,0 — 

CHg 571 0,59 2406 23,8 0,809 0,48 
Lluxnonentau Sal 2,86 9,10 9407 3,24 oRo — 
4-Tlentex Syulpecels 2,94 9,79 86,8 3,19 93 — 
H-I eKcaH Bail 2,86 11,78 423,0 4,19 1270 11,9 
4-Texcen Beiito,0 2592 HATS 106,0 3,84 se _— 
Beu30n 3,00 3,20 10,32 92,0 Seo 10,8 10,0 
d-l entTau yal, 2,86 13,64 141 ,9 4,84 13,8 13,44 


*TennmoTa afcopCyuHH NapoB vA-leHTaHa M H-relitaHa H3MepeHa TaK Xe, Kak U B ( 
[. WH. Bepesuupm u VW. A. Jipirnnof copmectHo c aBpropamu 93TOM pa6orHi. 


B ra6m. 1 conocTaBleHbl pe3yibTaTbl pacueTOB 3HeEprHuu aycopOUHOoH 
HOM CBA3H HM 3HaYeHHA AudpepeHuUnaJbHbIX TeNJIOT afcop6uuH Ha rpaduTupo 
BaHHbIX CaKax. 

H3 Ta6n. | BuAHO, 4YTO TeopeTHYecKHH pacueT JaeT He TOMbKO MpaBHsbt 
HbI€ Kav€CTBCHHbI€ 3AKOHOMEPHOCTH MpH Nepexoye OT OAHHX yreBOAOpOTO) 
K JPyruM, HO MW xOpoulee KOJIMYeECTBEHHOe COBMayeHHe C H3MePeHHbIMH Uh 
(bepeHUHaJIbHbIMH TenvlOTaMH afcopOunH. Takum oOpa3oM, 3sHeprua aqcop6uK 
OHHOH CBA3H YrseBOJOpOJOB C TpaHTOM YOBMETBOPHTebHO OMHCbIBaeTC 
CeaHHbIM TeOpeTHYeCKHM pacyeTOM. 


VWuctutyt dusuyeckoiw xumun : Tlocrynuso 
Axayemuu HayK CCCP 19 VI 1956 
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PH3SHTECKAA XHMHA 


B. T. BbIKOB u O. E. MPECHAKOBA 
# 


AMHAMMYECKHH METOJ HCCJIEROBAHHSA CTPYKTYPDbI 
MW YJEJIbHOMW MOBEPXHOCTH AJICOPBEHTOB 


| (JTpedcmaeaeno axademuxom M. M. J[y6ununoim 25 VIII 1956) 


Tleppuunpilt agcopOunoHHp mpouecc MOHOMOJICKYIAPHON aycopOuHH | AA 
<PYNHOMOPHCTHIX H HEMOPHCTbIX aCopOeHTOB onpeyeAeTCA PaBHbIM OOpa3om 
SEIHYHHOH HW MpHpoOAOH noBepxHoctu aycopGenta. SaBepuieHHe cop6muoHHoro 
Ipowecca — MOMMMOJEKYAPHaA aCopOunA HM KanHJApHaA KOHJeHcalluA 
IIH, COOTBETCTBEHHO, KalMJIIAPHOe paccuaHBaHHe — HaxOAsATCH B 3aBHCHMOCTH 
YT MOPHCTOH CTpyKTypb! aj- 
op6enta (1%). TIpouecc Ta6auna 1 
WICOpOWuMH MOpHCcTbIMH Te- 


IaMH B J\MHaMHYeCKHX ycu0- ee Aone MM/r, HNoury4ueHHble B CTATHYeCKHX 
MAX MOXKHO paayenuTh na ANHAMHYECKUX YCJIOBHAX MpoBeseHHA DKCIEpHMeHTa 


[Ba MepHoya: «ZO MpOCcKOKa» 


Tlo 6en3un0Bo- 
[ «mocyie mpocKoKa» (4). ae Tlo henony ay end Ilo Tumowy 
Tepuoy «gO NpockoKa» xa- ear gg en 
JAKTEPU3YeTCHA NOCTOAHHOH cTaTHu.| ZHHaM. cTaTHu.| MHHaM. cTaTHu. AWMHAaM. | 
KOPOCTbIO COpOWHH, B OC- 


[OBHOM IIpOUeCCOM MOHOMO- 
lekysapHou agcopounu.Tle-  KCM| 2,040 | 2,070 | 1,720 | 1,790 | 1,300 | 1,170 
fon enecze nocgonze xe. Foe | are | O09 | att [Oe | Sa 
BkTepHsyetcn YyOipaomen 1756] 0/264 | 0°262 | 0.264 40.277 | 07488 |.0°117 
KOpocTbio copounH. Onpe- 474-6] 97066 | 05052 | 07066 | 0/050 | 05033 | 07026 
EAIOWWHM (akTOPOM 3feCb = 55_-|| 0,412 | 0,424 | 0,351 | 0,338 | 0,166 | 0,135 
IBJIACTCA BHYTPeHHAA ucp- 
JV3HA, 3aBUCAWAA B OOUIb- 

eli CTeMeHH OT CTPyKTypbl ayqcopOenTa; CeqOBaTebHO, HCCIeAyA AH4Hamuky 
Op6UHH, MOXKHO MOyYNTb mpescTaBseHHe O CTpykType afcopOeutTa. 

Tina uccneqOBaHuA CTpyKTypbl ACOpOeHTOB Ha OCHOkE STOli HeH HAMM Obl 
i30paH MeTOM «MONeKYAAPHBIX WyNOB», MpeqowenuElt M. M. LyOwnnubim 
56) c TeM BUOM3MeHEHHeM, YTO OMbITH! «MOJIEKYJIAPHOPO TpOLLyMbIBaHH A» Mpo- 
OMUMUCh B AHHAMHYCCKUX YCOBHAX IPH CKOpocTAX ToKa pacTBopa, oOecrie- 
MBAaIOULUX YCTAHOBeHHe afcopOuHOHHOrO paBHoBecuaA. Ecau pH W3yueHHH 
WCopOuuH U3 pacTBOpOB cTaTHYeCCKHMH MeTOJaMH MO2KHO CyJHTb O Mpolecce 
JCOpOuMH TOMbKO TO HCXOAHBIM HM KOHCYHBIM JlaHHbIM, He HMC BOSMO2XKHOCTH 
‘aOwIOaTb BECbMa HHTepeCHbI€ MOMCHTbI, CBA3aHHbI€e C KHHETHKOH Mpouecca 
AcopOunH, TO pH Tepexoe K JMHAMMYECKHM YCOBUSM MpOBeeCHHA ONBITOB 10 
JOpMe MOWMYYaeMbIX «BbIXOAHBIX KPHBbIX», MO2XKHO CyJHTb O CKOPOCTH Mpoulecca 
opOuHH, a TakxKe HO CTpyKType acopOexTa. 

B KavecTBe «MOJICKYJIAPHbIX WLYNOB Obl B3ATbI BbICOKOMOJICKYJIAPHbIe CO- 
JMHeHHA: :beHOs, SeHSHJIORbI CNMPT HW THMOM (5-merHi-2-130nponHs-exow). 
ACTBOPHTEJIEM CY KAM YeTbIPeXXJIOPUCTHI yruepon, Kak HuAMPepeHTHbIA H 
nadoaycopOupyroulucA pacTBOpHTedb. : k 

MetogaukKa uccneqopanuan. Uepes cnoli copOexta, NomellleHHbIH 
-xpomatorpaduyecky!0. KOJIOHKY, MpOlyckaJOCb amcopOupyromeeca Bellle- 
TBO B pacTBope YeTbIpexxslopuctToro yruiepoga. B waluMx ONbITAaX CKOPOCTb 
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mpoTekaHHA pacTBopa He Mpepblllasa 10—15 ma/uac. Cnoh cop6eHTa ume 
nocTosHHy!o Bbicoty 7,5 cm. Takum oOpa3om MbI OGecrieyHBasM M10 BO3MO%K- 
fi HOCTH NOCTOAHHbIe yCJIOBMA MpoBeje-) 

Hua 9KcHepHmenta. Ja MOcTpoeHH 

BbIXOAHOH KPHBOM MOpWHu pacTBopa 

IIpouleqiuero yepes COM copOexTa 

OTOHpPaHCh AIA ONpeAeueHuA Copep 

*KaHHA B HUX aycopOupyemoro Be- 

UIe€CTBa peryJApHO yepes Kar ble 

0,5ma. Coqepxanue aqcopOupyemor 

BeLIECTBa B BbIXOAAMLEM pacTBOpe ON 

peyesao0ch MHTeEpepoMeTpHyeCKH. 

Pe3ybTaTbl H300paxKasHcb rpa 
cbuyeckH, mpHyem Ha OCH aOcIMc 

OTK IabIBasICcA OObeM HCCIIeyemMor 

pacTBopa, mpomleyuero yepe3s CuO 

cop6eHTa, a Ha OCH OpAHHaT — KOH 

WeHTpalusa BbIXOAAWero pacTBopa 

paccunTaHHaAx MO KasJHOpOBOdHO 

KPHBOH. 
\ IIpexye Bcero HeOOxo,uMO Obld 

yOeHTbCA B yCTaHOBNeHHH aycop6 

IHOHHOTO paBHOBeCHA TIpH MHaMH} 
Puc. 1. Boprxogqupie KpHBble Wa pacrBopop YeCKHNX ombiTax. Pe3ysbTaTbl CcpaBHe 
THMOa pasHbIX KOHUeHTpauu B CCla Ha  HyA BeEMMUMH aCOpOUUN, Noy 4eHHEI 
mpobe a pest Mee 8 etait MM/1, RB  WHaMHYeCKHX MM  cTaTH¥eCKH} 

yCJIOBHAX SKCIePHMeHTa, NpHBeeHe 
B TaOm. 1, OHM MNOKa3bIBaloT, YTO B HalllwX  JMHAMMYeCKHX OMbITaX 
TIPOBOAMMBIX B CTaHapTHbIX YCJIOBMAX, OCTHTaOcb aycopOuHOHHOe paBH 
BecHe. 

Jjanee HeOOXOAMMO ObINO BEINCHHTb BJIHA- 

HHe KOHICHTpallu pacTBOpa «KMOJIeK yJIAPHOrO eG 
yna» Ha (OpMy BbIXOAHOH KpHBOH mp 
MpOwHX CTaHapTHbIX YCJOBHAX TIpOBeeHuA 200 
ombita. Hamu OblWwIH MOsyYeHbI BbIXOJHBIe 
KPHBble 10 pacTBOpy THMOJIa B YeTHIPeXXJIO- 
pHcToM yrsepoye Ha mpobe 55 (cylidbyHuT) c 
H3MCHeHHeM KOHUeHTpalun Tumoua oT 0,161 

no 0,495 mMM/a, T.e. B TpH pasa. Inomagu, 
OrpaHHUeHHble BbIXOJHbIMH KPHBbIMH WH OCAMH 
KOOPAUHAaT, MpakTHYeCKH COBMaaloT, KaK 3TO 400 
BUAHO H3 pue. 1. Orcioqa MoxHO NOsaraTD, 
uTO IPH aCcOopOWHH U3 pacTBOpa HMeeT MeCTO 
MOHOMOJI€KYJIAPpHOe NMOKpbITHe MOBepXHOCTH 
aycopOeHTa, a 0 YykKa3aHHbIM MVOWalAM 
MOXHO ONpeJeCIHTb BEIHUHHbI aycopounun u 
yHesbHOH MOBepXHOCTH aycopbenTos. 

BuaHAHHe pasMepoOB HW COpMbI MOvIeKYuI al- me) ii 
COpOUpyeMOTro BellecTBa, T. e. MOJICK JIS p HBIX yucno amomoG yenepoca 
ULYMOB, BLIABIANOCb HHAMHYCCKHMH OMbITa- i. Wr Sage eey 
MH Ha u30paHHoM aycopoeute. IIpu aycopo- Oa 
WH Ha BbICOKOAMCHEPCHbIX TelaX C YyBeJH- Pue.2. 3aBucumoctTD BeNMUMHBI alcop| 
YeHHeEM Pa3MepOB MOJIEKYJI acopOaTa mpo- Sun oT pasmepos agzcop6upyicmelice 
MCXOMHT YMCHbINeHHE BEIMYMHEI JocrynHom MoeKytbl. Odpasupi: 1 — 171-6 
MOBepXHOCTH aycopOenta. YcraHoBnena o6- Ana 72-0) apices Bona cod TOE 


. KCK, 6 — KCM 
paTHadt JIMHeCHHAAH 3aBHCHMOCTb- BeJIMUHH | 


aycopOuMH OT BeNMYHH Mocaqounpx nwomlayoK MOJIeEKYyJI acupbexnTa H OF 


yHCIa ATOMOB yrylepoa B MoeKysie (puc. ya's BesMyunHbl MocayOuHbix NOua) 
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2m 


92 


Of 


if 2 g 4 5mn 


OK HalllHX «MOJEKYIAPHBIX WYMOB> ONpejessAHCb HAMM M0 CTaH/apTHOMY CH- 
QimKaremo KCK. 

| PesybraTbt JHHamMyuecKHX uccneqoBaHuli B CTaHapTHBIX YCJIOBHAX m0 
PacTBOPY OAHOTO M3 CIMPTOB MOKaSsbIBaIOT PesKOe Pa3sIHUHE BbIXOAHBIX KPHBbIX 
Mla cTanapTHbIX CHuINKarenelt KCK un KCM. Tlnouayb, orpanvyennan BbIxoj- 


/ 2 6 hy a 6 


500 6 
200 
100 
0 rnd 
a 10 15 20 ra} Ma 


Puc. 3. Bpixogquble KpuBbie 10 denoury (a), GeH3HOBOMy cnupTy (6) 
WH THMOJY (6) B pactBope CCla Ha cTaHapTHbIX CHJIMKareiax KPH- 
BbIX, CM. Ha puc. 2 


HOM KpHBOH H KOOPAMHaTaMH — KOHIeHTpalluaA H OObeM PacTBOpa, MpOnoplulHo- 
‘HaJIbHa BeJIMUHHE yebHOM MOBepXHOCTH H Pe3kO pa3sJIH4Ha AVIA 9PaJIOHOB CpaB- 
Henusa (CCK nu KCM), uTo npeyctaBaeno Ha puc. 3. Bprxoquble KpuBble Avia pa3- 
JIMUHbIX IPHPOAHbIX COPOeHTOB M0 CBoeH 

‘opme 3aHHMaloT HeKOTOpOe Mpomexy- Ta6nmrn 2 
TouHoe MOO%KeHHe. 

| Mertojom MOJICK YJI AP HbIX I, ynoB B CpaBHenne KOJIHYCCTBAa al.cop6upoBaHHoro 


‘ _  Bemtectsa (MM/r) 0 MOMeHTa npockoKka 
WHHaAMHYeCKHX YCJIOBHAX Oblla HCCIe QO hE aren. 


BaHa MNOpHCTad CTpykTypa MPHPOAHbIX pyonnoro wacbiieHHA (a2) Ha Pa3sH4HBIX 


cop6euTos JlambHero Boctoka pa3unu- ajcop6entTax 

HOTO MpoucxoxyeHHA (382 oOpa3sya m0 

TPeM MOJICKYJApPHbIM Ulynam). Meroy tis Bezoay Het ade 
KMOJIEKYIAPHBIX ULYMOB> B JMHaMMYe- — Axcop- 

CKHX YCJIOBHAX MIpOBeJeHHA ONbITa MO- ay a, ay ay 


X%KeT JlaTb KOJHYCCTBEHHOe MpescTaBuJie- 
Hue O MOpHcTOH cTpyKType ajcopOen- 


TOB. 3SHaueHHe Tipe esIbHOL BeJIH 4H HbI KCM 1,770 0,304 1,008 0,162 
ANCOPOUHH A. 6yeT CMaraTbCA H3 WByX KCK | 1,420 | 0,080 | 0,743 | 0,447 
(pakTOpoB: a, — BeJIMYHHBI agcopOunH 171 | 0,042 | 0,022 | 0,004 | 0,022 

. a BeJIHUHHbI : 172, 0,262 | 0,261) 0,095 || 0,069 
Be OCR ORG rattan 2 a BEM RED aA 173 | 0,624 | 0,088 | 0,112 | 0,13 
cop6ununH ocie «mpocKoKa» Oo mOuI- 55 | 0,354 | 0,070 | 0,052 | 0,083 
HOTO HacbINJeHH A Loe 0,274 | 0,095 | 0,044 | 0,058 


Ce 0, =A. 

Jla KpyNHONMOpHCTHIX acopOeHTOB BeMHIHHA A, OyfeT B OCHOBHOM Opese- 
IAT UX ACOpOWMOHHY!0 EMKOCT, BeIMUMHAa G2 OyyeT Mason. Ja MeKONOpH= 
CTbIX aJ[COPOeCHTOB MPH AOCTATOUHO OOJIbUIOM 3HAYeHHH Q,, BeEHYHHA Gz MOKET 
ObITb TOKE Combwol. BenMUHHI Ai M Az WIA PAA MpHpOANIX CopOeHTOB H CTaH~ 


WapTublx cusuKarewel MpHBeyzenbl B Tau. 2. 
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Ilo bopMe BBIXOJHEIX KPMBEIX MOXKHO NpOBeCTH KaccHpUkKauAlo MPHPOAHbl 
COpOeHTOB: HallpHmep, AHaTOMHTbI MMCIOT BbIXOJHbIC KPHBBIe, npHOM Karon 
HX K KpyNHONOpHcTLIM copOexTam; ryOpHH — K MeJIKOMOPHCTHIM H T. I. (pue. 4) 

Takum 06pa30M} U3 MpHBeJeCHHbIX SKCMePUMCHTAIbHbIX aHHbIX BAAHO, Td 
MIpHMeHeHHe MeTOJa KMOJIEKYJAPHBIX ULYNOB» B HHAMHYCCKUX YCMOBHAX MO3' 
BOAT: 


mM fn 


400 ee 


0 10 | yo S 30 ms 


Puc. 4. Bpixogupie KpuBble 10 pacTBopy deHoua B CCla "Ha yuaTomutax (1,2), 

Pa3J1IO%KCHHBIX HOBbIX Typax (3—5)u ryMOpuHe(6). JA cpaBHeHHA IIPpHBeeHb! BbI- 

XOfHbIe KpHBbIe Ha KCKu KCM. OG6pas3upi: 1 — 345, 2 — 327, 3 — 55, 4 — 172-6, 
5 — 173-6, 6 — 304, 7 — KCK, 8 —._KCM 


1) cBa3aTb KHHETHKY Tipollecca cop6uMH C MOpHcTOH CTpyKTypoH aycopOenTa’ 

2) TIpHMCHATb NpocTylo MeTOAHKY AHHAaMMYeCKOrO OMbITa Cc perucTpalue 
KOHUCHTpaluu B BbIXOAAMeH CTpye HHTeppepomeTpHyeckH HJM pedppakToMeTy 
pHueckH; 

3) nomyyaTb MpeycTapsmenue O CTpyKTYpHOM Tue ucceqyemoro aycop6eHTa 
H ONpeeATb Cro YAesIbHY!O NOBEPXHOCTb 3a BECbMa MaJIbIM CPOK BpeMeHH, Ta 
KaK JMHAMHYeCKHH ONBIT AHTCA OT JBYX JO YETbIPeEX YacoB; 

4) nojlyyaTb KOJIMUECTBEHHOe TpescTaBJeHHe O XApakTepHCTHKaX NOpHcTO 
CTpyKTypbl agcopOeHTa Kak CjlaraeMbIX BeJIHYHHAX aCOpOuUHH «JO MpocKOKay 
MW «mocule MpocKkoka». | 


Fae '-2 


Tlanpuesoctounbili duavan AKagemun nayK CCCP Tloctynuao i 
BuagquBoctok 25 VIII 1956 
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Horsage Akayzemun nayr CCCP 
1957. Tom 112, Ni 4 


PH3BSHTECKAS XHMHA 


¥ 
JI. H. PYCEBA u Bb. H. OBEYKHWH 


TEPMOSJIEKTPHYECKHE CBOMCTBA CHJIMLLMJOB XPOMA 


({pedcmasaeno akademuxom H. II. Bapduneim 6 VIII 1956) 


UccneqoBanue 3eKTpHyecKHX H TePMOSJIEKTPUYeCKHX CBOLICTB CIIaBOB 
Apoma C KpeMHHeM IlpefcTapsseT HHTepeC B CBASH C M3bICKAHHeM MaTepHaoB, 
OOaaoulnX NOJYNpOBOAHHKOBbIMH CBOLCTBaMH. 

XPpOM C KpeMHHeM OOpasyeT pA XHMHYECKHX COeAMHeHHH. YcTraHoBser co- 
cTaB WH W3yyeHa KpHCcTaMYeCKad CTpykTypa coequHennit: CrSie, CrSi u Cr3Si 
(‘). Umetotcs qaHHbie O CyulecTBOBaHHH 
CHJIMUHOB CocTaBoB Cr2Si (?) H CrsSie gy ay-f mb /e008 
(, °). Ha ochopannfi u3yyenna Juarpam- 
MbI COCTOAHHA MeTOJaMH peHTreHorpa- 
uyeckoroO H MHKpOCTpyKTypHoro aHa- 
JIM30B HaMH MO0CvIeqHHe Ba CoequHeHuA 
He OOHApyXKeHbI, H YCTAHOBJICHa TOJIbKO 
OfHa pOmMexyTouKad dpasa mexyy 
coequHeHHaAmu CrSi uw CrsSi cocTasa 
CrsSis. 

CpeyeHia O TepMOsTeKTpHYeCKHX 
CBOMCTBAX CHJIMUMAOB XpoMa OTCYTCT- 
BYIOT, a 00 9NIEKTPHYECKHX CBOHCTBaX — i 
oueHb Orpanuuenbl. B padote (®) mpHBo- a0 2 ad) 

WATCA JaHHble MO YACNbHOMY 3JIEKTPO- ec. % Cr a 
Bee ak nooner ROMA EDM Puc. 1. TepMosmekTpomBuxkyulan CHa a(a) H 
eHeM. AptopaMi Be ne RHE, ynenbHas 9JIEKTPON POBOAHOCTh 6 (6) 3aKa- 
CofepxKauluw 0 1,3% meTassuue- JICHHEIX CMIaBOB KpeMHHA C XPpOMOM 
CKHX TpHMeceli, NOSTOMY STH aHHble 

He MOryT XapaKTepH30BaTb SJIEKTpHYeCKHe CBOMCTBa OTJebHbIX CHJIHUM OB. 

Hamu u3yyasucb aIeKTpHyeCKHe H TepMOdIEKTPHYeCKHe CBOHCTBA KaK OT- 
J@IbHbIX CHJIMUMAOB, Tak MH reTepocbasHbIx cmviaBoB, OoraTbIxX KpeMHHeM. 

' CiyaBbl BbINaBJISJIHCb B KBaplleBbIX THTAX NOX :pOCOM — XJIOPHCTbIM Oa- 
pvem, B BbICOKOYACTOTHOK neuH. McxoqHbiMH MaTepHaslaMH CJyKHJIM SJIeKT- 
pouuTHueckuli pauHMpoBaHAblii xpom u KpeMHUA YucTOTH! 99,8%. Pomoreny- 
SallMOHHbIM OTKUr UpoBogusca mpH 1100° B revenue yeTLIPeX CyTOK B BakyyMe 
€ nocefyoulel 3aKaKOH B Bose. Pas0BbIH COCTaB CHJIHUAAOB XpoMa yCTa- 
HaBJIMBaJICA MeETOaMH peHTreHorpaduyeckoro H MHKPOCTPYKTYPHOLO aHaJIH3OB. 
CpolictBa H3MepsAJIHCb KOMIMCHCAUHOHHbIM MeTOJOM C IIpPHMCHeHHeM IOTEHILHO- 
Metpa IIIITB-1. T.9.4.c. u3mepamacb B Mape C MefbIO. 

_ Cnaap coctapa CrsSis nocae BbIIaBKH Obl NOpHCTbIM, NO3STOMY H3MedJIb- 
YaJicA, CIpeCCOBbIBaJICA H CeKaJiCA, MOCMe YerO H3yYaJIMCb ero CBOHCTBA. 

PesysbTaTbl H3MepeHHH mpe_cTaBmenbl Ha puc. 1. QneKTpONpoBOAHOCTh 
cmiaBoB B reTepodasHo oOnactH or O yo 40 Bec. % Cr He3HayHTe/bHO 
HOBbIMAeTCA C YBeIHYeHHeM COjepxKaHHA xpoMa H VIA CoeqHHeHHA CrSiez CO- 
erapaser okon0 150 om™-cm™?. [pu nosBeHHH B civiaBax Cun Aa CrSi (mpH 
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KOHUeHTpauun .xpoma Oonpuie 48 Bec.%) 93JIEKTPpONPOBOAHOCTb  CIIAaBOE 
pesko pactet, focTuraad mpu 60 pec.% Cr MaKCHM@JIbHOrO 3HaYeHHs 
4000 om?-cm}. °. 

TepmosuleKTpoyBuKylWlad CHa CIlaBOB TaK%Ke U3MeHHeTCA C COCTABOM! 
Tipu MaspixX KOHUCHTpalHaX XpOMa T.9.J.C. CMMaBOB MaaeT AO HysA, Aaulee 
MeHAeT 3HaK, pacTeT IO Mepé 
yBeJIMYeHHA COsepKaHHA eae i 
M JOCTHraeT MaKCHMaJIbHOrO TO 
CrSi  JIOMKHTCMbHOTO 3HaKa Y cu 
BOB BOJH3H OpfHHaTbl cCcoequ 
HeHua CrSie. B o€macTu oa | 


Ta6auna 1 


CoeauneHue CrSizg CSi Gr;Si; 


Cocras Bec.% Cr | 47,5 | 65,0 | 75,4 | 84,0 BOB, OFpaHHYeHHbIX  CHVJIHIMM 
o om! - cm 150 4000 | 1500 22000 yamu CrSie—CrSi, T.9.4.c. ma 
a+ 40-up/rpax. \) --00y P—Ee ee yaeT yo — 12-10? mp/rpaa. 
TepMoavleKTp OJBH2K yar CHI 
HW 3JIeKTPONpPOBOAHOCTh CuMunAa CrSi2 He 3aBHCAT OT TepMooOpaOoTKH. | 

B ra6a. 1 1pHBOAATCA WaHHbIe NO 9IEKTPOMPOBOAHOCTH U T.9..C. OTeJbE 
HBIX CHJIMUHOB. 

V3 ta6. 1 BHAHO, UTO TONbKO COeAHHEHHE 
CrSie m0 BesM4uMHeE T.9.9.c. H 93JIeEKTpO- 
IIPOBOJHOCTH MOET ObITh OTHECEHO K CoeHHe- 
HH AM MOJIyMpOBOAHUMKOBOLO THIa; OSTOMY AA 
Hero OblwlO MpOBeeHO HCCeAOBaHHe 3aBucnu- 
MOCTH 93ICKTPOMpOBOJHOCTH 4H T.9.J.C. 
(B WHTepBane TemnepaTyp oT 20 yo 600° 
(cm. puc. 2, 3, 4). 

M3 KpHBoli H3MeHeHHA 9 C TemiepaTypou 
(puc. 2, 6) BugHO, 4TO Wo 400° s1eKTponpo- 
BoMHOCTb CrSie HeCKOMbKO MafaeT. OHako 7 : 
TIpH jambHeHuIeM MOBbIMIeCHHH TeMMepaTypbl ee 
HaOmojaeTcA BospacTaHHe 9IJIEKTPOMpOBOJ- YE 08 PGR 
HOCTH, TO MosTBep%xkaeT MOMYMpOBOAHHKO- Puc. 2. SaBucumocTp TepMosiTeKTpC 
BbIe CBOMCTBa coequHeHHaA CrSie. ABWKyMeH CHIBI a (2) WH YAeTbHOK 


‘ 3JIEKTPON POBOAHOCTH o(6) coeHHeEHHY 
Ha puc. 3 mpHBoyuTcsa morapudpmuyeckan CrSi, | 


3aBHCHMOCTb JJIEKTPONPOBOAHOCTH OT TeMme- | 
paTypbl, H3 KOTOpOH cmeqyeT, TO pH HH3KHX H BbICOKHX Temmepatypai 
MIpOBOAMMOCTb Meer pasHUHbIli xapaktep. Jlo 400° snekTponpoBogumocTb BE 
WeCTBa B OCHOBHOM OmpeyeneTCH HOCHTeIAMH TOKa mpHMeceli, mpH Gove: 
BbICOKHX TemMMepaTypax OHA OCYINeCTBIAeTC! 
6 IIPCHMYLECTBEHHO HOCHTeEJIAMH TOKa OCHOBHOI! 
BemlecTBa. Pocr 3JIeKTpOMpOBOAHOCTH Cc TemMe 
paTypol B oOmacTH coO6OcTBeHHOM NpOBOsUMOCT! 
IIpOHCXOAHT M0 SKCNOHEHIMaNbHOMY 3aKOH| 
M BbIpaxkaeTcH Ha rpaduke IpAMOH sHHHeL! 
Ulupuny sanpeljenHow 30HbI S3TOrO CHIMEN] 
MOXKHO ONpPeeJIMTb NO BeJIMUMHE TaHreHca yr 
y HakJIOHa TIpAMOH K oOcM aOcllucc. Ona cocTasF 
goo! , g001s 0017 aseT 1,3 938 
Tab AEcrsi, == 252° 10- apr 2 ls a8. 


pee bere ne oel re Ha puc. 3 noKa3aHa TakxKe TemnepaTypHa 
quia coeunenua CrSi, 3aBHCHMOCTb %. TepModuIeKTpOyBUKyMlaA CH 

B OO/lACTH TIpHMeCHO MpOBOAMMOCTH pacT 

c TemnepaTypoi ot 90-107? yo 140-10°° mp/rpag. IIpu nepexoye B o6sac 
CoOcTBeHHOH MmpOBOJHMOCTH oHa Nagaer yo 80-10 MB/rpad. mupH 6105 
XapaktTep H3MeHeHHA TEPMOSEKTPONBUKYUeH CHJIbI C TeMMepaTypoli oTReYA 
ono mae BbIECHCHHOH JI SJIEKTPOHHbIX H JbIPOUHbIX MOJYNPOBOL 
HHKOB (#4). 
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Ing 
a0 


Takum o6pasom, u3yyenne SIeKTpHueCKHX Hi TEPMOIJIEKTPHYeECKHX CBOHCTB 
HJIMUAAOB XPOMa NOKasaJiO, YTO CoeqHHEHUSM CrsSi, CrsSis a CrSi cBotictpenen 
MeTAJIIHYeCKHIi xapaktep MpOBOAMMOCTH; CoeuHeHHe CrSiz aBadeTcaA NOMyNpo- 
BOJHHKOM C 9Heprnel aKTHBaluH OKONO 1,3 9B. . 


Mucrutyt metansyprun um. A. A. Batixosa Ilocrynuo 
AkajlemuH nayxK CCCP 31 VII 1956 


i UMTHPOBAHHAS JIUTEPATYPA 
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1B. Boren, Ark. f. Kemi, Miner. och Geol., 11A_(10), 1 (1938). 2 H.H. Kypwa- 
KOB, Mss. Cexr. bu3.-xum. anan., 16, B. 4,77 (1948). ® R: Kiffer, F. Benesovsk y; 


HH. Schroth, Zs. f. Metallkunde, 44 (10), 437 (1953). A. ®. Hoo de, [lozynpoposzHuKn 
BCOBPeMeHHOH PusuKe, H3y. AH CCCP, 1954, crp. 201. 
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- Jlonaagn Axagemunu nayrk CCCP 
1957. Tom 112, N24 | 


C. 10. EJIOBHY u B. H. MPYCAKOB 


PAJMOMETPHYECKOE HM3Y4EHHE XPOMATOFPAPHH ~ 
ABYX- ‘MW TPEXBAJIEHTHbIX HOHOB B HHTEPBAJIE 
KOHUEHTPAUMM OT 107 JO 10° x 


(IIpedcmaeaeno axademuxom A. H. @pymxunoim 24 IV 1956) 


PasBHTHe TeopeTHuecKHX UccJlIeqOBaHHii B OOacTH XpOMaTorpapuu TpH 
BeJIO K BbIBOAy, YTO Mpoueccbl XpoMaTorpapHpoBaHHA 3aBHCAT KaK OT paBHO 
BeCHbIX (pH3HKO-XHMHYeCKHX (aKTOPOB, Tak HM OT ABJIeHHM Mepenoca. [lonpirKs 

MaTeMaTH4YecKoro pea 

xpoMatorpaduyeckux mpoo! 

15 42 3945 5955 6948 79M JIeM B OOWIEM BAe NpMBOLA 
one ; oe K BeCbMa CJIOXKHbIM yPaBHe| 
HHAM, TOUHOe pellieHHe KOTO 
\ pbIX He Bcera BO3MOXxKHO (1)| 
Bors A Aa \ . B sro paOote MbI MocTa; 
BHJIM 3aauy OWeHHTb poOuJk 
ABJICEHHH TepeHoca MpH xpo} 
MaTorpaupoBaHHu JByXx- ¥ 
TPeXBaJIGHTHbIX HOHOB 4 
: HHTepBayle KOHICHTp allt O 

ado So Xu F o1 10°? qo 10: 

: a “ Oo Wh lebum Takoli Gonbuioh nuTep 
Paccmonnue om bepxa kononku BaJI MOXKHO OblIO OXBATHTB} 

Puc. 1. wHamuxa cop6uuu Ce u3 0,01 x pacrsopaCeCls. MOJIb3yiCb payModsJleMeHTas 
O6bemuas cKopocTb noToKa 0,5Mua/cm?- mun mu Ce!44 y Sr ® 6e3 HOcHTe: 

gen. IIpuHmeusemaa HaMh 

MeTOJHKa WMewla TY OCOOeCHHOCTb, YTO perucTpaluaA JBHKeHHA HOHOB Nd 
KOJIOHKe TPOW3BOAMNaCch paMOMeTpH4ecKH Np NOMOUIM CXeMbI coBnagenuii | 
Tak kak B-u3myyenue Sr6° (FE ~ 1,5 Mas) cubHO norsmolaeTca CTeKJIAHHBIME 
CT€HKaMH KOJIOHKHM, TO MbI JIA STOO CyYad CKOHCTPyHpOBaIH KOJIOHKy ¢é 
CTCHKaMH H3 PeHTTeHOBCKOH TWI€HKH TONUIMHOH 0,1 mM. | 

B kauyectBe afcopOeHTa HaMM DpuMenasica KaTHoHuT KY-2 emKocTbK 
1,9 mr-9kB/Ma. KaTHoHuT uMeeT oLHy PyHKUMOHanbHy!0 rpynmy HSO,. | 

Hamu cnavaia vccieqoBaacb AMHaMuKa cop6uHu MoHOB Sr‘? nu Cel44 wa 
KOJIOHKe, 3aksiouaBuielt 15 r KaTHoHuTa KY-2 B H-dopme co creneHbio H3; 
MeJIbueHua 40 Meu. OOulmi XOX AMHaMUNKH CopOunH Ha afcopbeHTe usiocTpH- 
pyetca puc. 1. Kak Buyno, nocie nepvoxa ycraHoBpseHua dpouta uona Cet! 
coOsmoqaeTCaA pexuM MapasiebHOrO MepeHoca. MoxKHO MOKa3aTb, YTO Kak JA 
AByXBaJieHTHOrO Mona Sr*", Tak HM AIA TpexBasleHTHoro HoHa Ce*? cobmtoaetcs 
u3BecTHOe ypaBHeHve L]unosa 


umn 
MUH, 


H~/ oz sey, 


Cvem cobnadenudk 
S 
Nw 


60 


6=aLl —x, (1: 
rye §— Bpema cbusmbTpaunu pacrsopa; L — qnuna ucnomb3soBannoro cos 


ajcopOeHTa; t — BpeMA ycTaHoBeHuA @ponta. CkopocTbh ABuxKeHUA (pouTe 
NOAYMHAeTCA ypaBHeHulo InnoBa 


Ton (2) 
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Siecb UW — mHHelinad CKOpocTb nNpoTeKaHuA pacTBopa; C, — KonueHTpansA 
MOHOB MeTAJJIa B PacTBCpe; me — AaCOpOM“pOBaHHOe KOMHYeCTBO HOHOB Ka- 
THOHA Ha | Ma COMeEHHUKAa B OTPaOOTAHHOM cyive; « — OObEM MYCTOT B culoe all- 
copOenta. Takum COpa30M, 3Haf KOHCTaHTY HOHHOrO O6MeHa HOHOB Sr?" u Ce?', 
Mbl MOXKEM PacCUHTATb CKOPOCTb ABH Ke- 


HHA (ppouta HOHOB. OnpejleseHHan HaMu Ta6Oauna 1 
KOHCTaAHTa HOHHOrO OOmeHa Jia Ce?* — Tipuxenne dpontos Ce+ yu Sr2+ npu 
H* pasya 2,94, yaa Sr?*—H* papua aycop6nHH 

1,72. 


Ckopoctb J.BH- 


Hcnobsya ypaBHeHue HOHHOrO 06- Me | o sx, | 2keHHA dbpoHta 

MeHa HuxkospcKoro Ce hac tal rs gee Oe 

ioe ce Pe 

a A Wad OU pened 
q, Ae Re Fueome gz (3) s oe oe S33 React Soe 
Me F265 H 

Sr2+ 10,005) 10-8 |0,5 || 03080) 07072 
(rye f — KosqpuWHeHT aKTHBHOCTH; Cye, a 0,01 | 10 | 0,5.) 0,46 | 0,149 
Cy — COOTBETCTBEHHO, KOHUEeE Te POrd no] AO gO,5 | 1,58 | 1,46 
H HeHTPalMAWe as 1001 | 40-8 | 1,22'| 0.38 | 0.35 
MOHOB MeTaJlJia WH BOMOpOa; gy — al- Sr2+ {0,01 | 10-3 | 3,0 | 0,95 | 0,86 
COpOMPOBaHHOe KOJIHYECTBO HOHOB BOJO- Sr2+ |0,01 | 10-3 | 6.0 | 4,90 | 1.72 
powa; Z— s3apaAq vOHa), MbI Mo>%KeM ran |i lilt Reps cardio bate ae sate 
aCCUHTATb CKOPOCTb JIBH2Ke HHA Cet 10,01 | 10% 1 0,5 | 0,46 | 0,14 
P Ped @pouTa Eese fo'd | 1.2 | 0'5 | 2°75 | 2°40 


HOHA B YCNOBHAX paBHOBecuaA. 

B rau. 1 Janbl pesybTaTbI CpaBHeHHA pacUeTHBIX HW SKCIepMMeHTAJIbHbIX 
JaHHBIX. 

Tlanupie TaOn. | noKa3bIBaloT, ITO MpH H3MeHeEHHH KOHUCHTpaluH HOHOB 
MeTaiia OT 0,005 fo 0,1 # Mw KOHWeHTpalMu HOHOB Bosopora oT 10°38 go 1,2 Hn 
A ; MOXKHO BeCTH pacueT CKOpO- 
cTeH JBH2XXeHHA WOHOB 110 
KosOHKe. I Tpouecc mpoTeKaeT 


~ 
Sx 


od 
80 5  UPH YCOBMAX, ONM3KUX K 
z  PaBHOBECHEIM. 


CpapHeHne (popMbl (ppoH- 
TOB (puc. 2) noKa3bIBaeT, 
4TO pH Mepexofe OT MaJIbIx 
KOHUCHTpalHi K OOJIbIUHM 
(ppoHT coxumaetcH. IIpu 
KOHUeHTpaunH 0,3 H 9TO 

AUG CNOA cokaTHe mpeKkpalllaerca — 

Puc. 2. Banaune Konuentpanun duTpyemoro pacrsopa PPOHT jevlaeTca cTaOusb- 

Ha pasMbiTve @pouTa copOuHH nuoHnoB Sr uw Ce. OOpemnaa HbIM. CyeqoBaTeJIbHO, 0 

CKopocTb moroka 0,5 mvi/cm?-muH: A—SrCl, (a—0,0054, Han6omee 4YBCTBUTeJIbHO- 

6—(,01 1, e—0,1 4, 2—0,3—0,4 x): B—CeCls (a—0,01 x, My KPHTepHio — pa3MBITHIO 
6—0,1 x, e—0,3—0,5 x) 

(PpOHTa MOXKHO CYAHTb, YTO 
pH OObIYHO yHoTpeO/IAeMbIX B XpOMaTOrpa*pHH OCOBEMHbIX CKOPOCTHAX, PaBHbIX 
0,5—1,0 ma/cm?-muH, mpH konueHTpaunH HoHOB >>0,1—0,3H MoxHO 
He CUHTATbCA C SABJeHHAMM MepeHoca. Powb yJbTpaMaJbIX KOHUeHTpalnl 
AOHOB HAMM BbIACHAaCb IPH H3yYCHHH BbITeCHHTeJIbHOH XpoMaTorpa(pHH. 

YpapHeHHe GOaslaHca M0 BbITeCHACMOMY HOHY Jit OecKOHeyHO MaJoro 
oTpe3Ka KOJIOHKH MOXKHO 3allWCaTb TaK: 


sS 
S 


ganonHeHnule obmenHuka 
& g 


—) 


OCue _._“9FMe OC Me 
iO a: Oy gaa Ora = Ot 


(4) 


secb t —BPeMA, X — PaCCTOAHHE BAOJIb KOJIOHKH. 
IIpu HanucaHuu ypaBHeHHA ObIIO IPpHHATO, 4TO pacTBOp MpoTeKaeT PaBHo- 
fepHO vepes NOPbI B IWHXTe HW OObEM KaTHOHHTa BO BPEMA Tpollecca OcTaeTCH 
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Heu3MeHHBIM. []poqoubHaA yucbysua He shin ibe: []paBuJIbHOCTb ong 
NpeAMooxKeHuA Oblsia IpoBepeHa C MOMOLLbIO Ce!44, KosioHka Cc aycopOupo 
BaHHOl Ha Hei. MUKpo30HOl WepHaA samMBawiacb 1,4 # HCl nu ocrapsasac 


Ha HeCKOJIbKO cyToK. PacnpejeseHnve AKTHBHOH 30HbI IIpH 9TOM MOUTH H 
M3MeHHvIOCb. OueBu HO, MU 


rpauveH WOHOB BJOJIb KO 
JIOHKH B Haluuwx  OfibiTay 
MOXKHO TpeneOpeub. 

IIpH BbirecHeHHH HOH 
MeTaJIJIa H3 KOJIOHKH HOHON 
BOJOpOa TepeMeHHOH KOH 
WeHTpauHH Jy, = f (CyeCy 
H3MeHeHHe afcopOuHy Ogy, 
/OCy,. 34BHCHT Kak OT Cy, 
: ‘ Tak u or Cy. B ‘obne 
gt [ae thae 3% 00 120 M0nn cityuae Cme U Cy oaoaial 
Pacemoanue om bepxa kononku OT BpeMeHH HU ApyrHx Mapa: 
METPOB. 


Puc. 3. Tunamuka gecop6uun Ce (pacrsopom 1,4 x HCl). dam (Cy Cy) 
O6pbemuas CKOpocTb noToKa | ma/cm?-MHH met ieee = 


MA 


ss 


s 


8 


JanonHenue obmennuka Gme me akb 
i 


S 


_ 9Me OC Me O9me IC 
OG s Tle Ole or 


Baoya o6osHayeHHA = Ogy.0Cme/ = ue (Cue) 2H Oye /OCu = Tue (Cy) 
IIOACTaBIAA B ypaBHeHHe OaJlaHca, HMeeM: 


Gina ; aC 8CH OC. | 
Uo Ger = Ine (Cre) Ge + Ine (Cx) p+ GEE - 


AvaJiorHuHoe ypaBHeHHe HMeeT MECTO H JIA SABJICHHH MOJIEKY JAP HOW 
XKMKOCTHOH XpoMaTorpadHuH MpH OOMeHHOM MexaHH3Me aycopo6uuH MOJIEK yd 
B yacTHom culyyae, Kora Cue + Cy = const, HHTerpHpoBaHuHe 3TOFO y paBHeHHs 
IpHBOAUT K (opmyuie : 


(3) 2) ie ee ee i 
t CMe me (Cue) — Ime (Cy) + % ° 


CileqoBaTeIbHO, CKOPOCTb JBHXKCHHA CeYCHHA 3OHbI JOKHA ONpeseMATLCs 
Pa3HOCTbIO MPOH3BOJHBIX. 

B calyuae 9KBHBaJIeHTHOrO HOHHOTO OO6MeHa H MOCTOAHHOM eMKOCTH alcopy 
Oe€HTa MOXHO 3anucarTb: | 


Co=Cyet Cy S=due t+ Up (8 


rye Cy — KOHUeHTpalluaA BbITecHuTema, S—emkocTb wMoHUuTa. Torga ypaBHe- 
Hue (6) TepexoquT B CJleqyroulee: 


eer ee : 
t Chere ~ O9Me / OC Me +o 


Tloqcrapiia cloqa 3HaveHHe NpOMsBOAHOM oT M30TepMbI (ypaBHeHHe (3)) a5 

WByX- HW TpexsapAfHOrO HOHOB, Mosyuaem: 
quia vwoua Sr“ 

x ) Up 

(4) =a ae 10 

2 2 (10 

‘CMe me ©o— CMe a | 

2 2 2 
Cue Fi (S?— ame) 
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Jia uoHa Ce?* 


ay hee Ho : (11) 
: f /CMe quetCe spec, C4, baer.) 


Me 


5918 » « + 10 
Coe [347 Cue (S— Gme) + (Co— Cuzt | 


Ry = koe / bu. 

Takum o6pasoM, CKopocTb ABHKeHHA PpOHTa NpH BBITeCHUTeHHOII paBHo- 
BECHOH XpOMaTorpaHH 3aBHCHT OT pxa Napamerpos. 

Ja yJbTpaManblx KOHWeHTpaunii Ce!4 y Sr8® np mocrosucrBe KOHLeH- 
TpallMn BbITECHHTeA Cy HM MOCTOAHCTBE OTHOMECHHH KOSp(PHUMeHTOB aKTHBHOCTH 
H3OTEpMa 3alIMCbIBAeTCA Tak: dy,=,Cy. B sTHX ycnoBNaAx ypaBnenus (10) 
M (11) npeppamatotcs B (+) = —0 

/CMe ko+o 
TaTbcH C MNOCTOAHHOH CKOpOCTbIO, KaK 9TO O6pIWIO OTMeYeHO HM paHee (2). 

Ha pue. 3 noka3aHa THNMUHAA KapTHHa JMHaMHKH BbITeCHeHHA HOHA lepusa 
COMAHOH KHCMOTOH. Ha prc. 4 HaneceHbl 9KCHepHMeHTabHble TOUKH OHOTO U3 
OMbITOB, NpOBeJeHHbIX HaMH. TOUKH Xxo- 

POWlO Wox%KaTcA Ha pacueTHy!O KPHByIO. oe 

TakuM o0pa30M, 4H uA _ BbiTec- 
HHTeJIbHOH XpOMaTOrpapuH B yCNOBHAX 
aycopOuwH MaKpOKOJIHYeCTB MIpH CKO- 
pocTAX JBWKeHHA XKHAKOCTH OT 0,5 Jo 
IMJI/CM?-MHH MOKHO MOJb30BaTbCA ypaB- 
HeEHHAMH paBHOBeCHOH xpomatorpadun. 


» H BCe TOUKH BOJIHbI JOJDKHbI JIBU- 


<S0 
S 


S 


< 


Chopocine Obuenun 
Ww 
S 


KOHUeHIMPAuoHHOd Mmoyvku iz 


IIpuH ajcopOuHH yubTpaMasbIxX KOH- D0 o 
yectB Ce'44  Sr*® MbI nosyuHsH B BepXHel 
yacTH KOJIOHKH Y3KOe BbICOKOpaHoak- 0 G2 Ub 06 08 WO meaKb/mn 
THBHOe KOJIbIO. SanouiHeHHe aycop6euTa Konuenmpagua noenouernelx uon0e lipo 


E06 

bio = 10 eMKOCTH. Tocne ancopounn Puc. 4. CooTpercTBie MexKAy 9KcnepH- 
KOJIOHK@A IIPOMBIBaJlaCb COJIMHOH KHCJIOTOM mentTasIbHbIMH TOUKAMH HH TeopeTH- 
pa31M4HOH KOHUeCHTpallyu. IIpu 3TOM 4YeCKOH KPHBOH MPH BbITeCHeEHHH HOHOB 
MOCTOAHCTBA CKOPOCTH ABMKeHHA ceueHua Ce M Sr pacrBopama HCI. a—Cy= 
g 6 y 9 =1,2 r-9kB/a, wy=' 0,5 Ma/cm?-MHH; 6 — 
30H He HaOslofjaetca. YpaBuenve (9) ABHO \¢, 250.3 r-aKB/n, u,= 0,5 Mal/cM?-MHH 
He coOmodaeTcH. CregopaTesbHO, mpy 

YJbTpaMaJIbIxX KOHUCHTPaWHAX B Hallux YCJIOBHAX MBI Aare TIpH MaJiblx o6bemM- 
HbIX CKOPOCTAX ABYH2KEHHA TOKA *MKUAKOCTH MOJKHBI YUHTbIBATh ABJICHHE Tuc- 
dy3uu HoHOB. CkopocTb mpolleccoB Audpy3sHH Jesaerca CyllecTBeHHOM JA 
Tipollecca B WeJIOM. 


VMuctutyT dusuyeckoH XHMHH Ilocrynusi0 
Axagemun Hayk CCCP 3 III 1956 


UMTHPOBAHHAA JIMTEPATYPA 
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A.A. WK yxospunukuad, A. HW. Sab6dexuuckudh, A. Il Tuxonos, KOX, 19, 
953 (1945); C. E. Bpecaep, JAH, 90, Ne 2, 205 (1953); O. M. Togec, KIX, 18, 
591 (1945). 2 E. Wicke, Ang. Chem., 15 (1947), 
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Toxnangn Arkayemun wayrx CCCP 
. 1957. Tom 112, NM 4 


@H3HYECKAA XHMH§ 
y 
A. B. KAPAKHH u A. B. WABJIS 


UCCJIEROBAHHE CEHCHBMJIMSAUHUK @OTOCOKNCJIEHHA 
OPrAHHYECKHX COEJMHEHHH MPOM3BOAHbIMH AHTPAXMHOHA 
NO HH®PAKPACHDIM CHEKTPAM NMOPJIOWMEHH A 


(I1pedcmaszeno axademuxom A. H. Tepenunoim 14 VII 1956) 


Uccneqopanuio CeHCHOHIH3HPOBaHHOrO OKHCJIeCHHA OpraHwyecKUX CoeMH: 
HeHHH MOCBAWICHO CpaBHHTeMbNO HeMHOTO paOor (’), HO 3a MOceqHHe roy 
‘UHCJIO HX HeMpepbiIBHO BospactaeT. CeHCHOWJIM3HPpOBaHHOMY OKHCJICHHIO Tex 
‘OpraHHyeCKHX COeMHEHHH, KOTOPbIe HCCIeAOBaIMCb HaMH, Obl NOCBAWeHb 
pahee CJleqyloulne pa6oTbl. PoTOXHMMYeCKOe OKMCIeHHe OeH3anbservya MOJ 
JelCTBHeEM YbTpacdvoueToBoro CBeTa OblIO NpejMeTOM H3yYeHHA MHOFUX uecwe 
qOBaTeleH, KOTOpbie YCTaHOBHJIH, YTO peaKWMA HMeeT WENHOM XapakTep C KBak 
TOBbIM BbIXOZOM 10 000 (?). Sta peakuuA Opiia CeHCHOMIM3HpOBaHa BHM 
CBeTY C MOMOLIbIO GeH30c:peHOHA, alleTO@eHoHa H Ap. BewecTB (*). OfHOBpemeHHG 
6blIO YCTaHOBICHO, YTO poamuH 6G u aypaMHH He BbISbIBaIOT STOM WenHOL peak 
UHM. OfHako (pOTOOKNCeHHe TETPaIHHa MOXET ObITb NPOHSBEAeCHO C MOMOLIb 
NpOW3BOAHbIX AHTPpaXHHOHA B KavecTBe CeHCHONMsaTOpOB (4). TpeOyetca oTMe+ 
THTb, UTO MPOH3BOAHbIMH AaHTpaXHHOHA ObliWIO BbINOJIHeHO CeHCHOH MSC a 
Hoe OKHCIeHHe STHOBOrO cnupta (°). 

3a nocmequne rob! BbILWWIO MHoro paOoT HeHKa no corocencuOuusupo- 
BaHHOMY OKHCJICHHIO MHOFOUNCJICHHbIX OpraHWyeCKHX COeAMHEHHU, B TOM YHCJI 
H30TpomHOeH301a, C NOMOUIbIO (Jl YOPeCUNPYIOWNX KpacHTedeh (903HH, xOpO 
(pHJII, METHJICHOBbIH rojyOoH Mu Ap.) B MpHcyTCTBHH KuCcNOpoga (°). 

Bo BceX yKa3aHHbIX BbILWe peakUUAX (POTOOKHCeEHHA OpraHHyecKHX BellecTs 
TIpHMeHAIaCh MAHOMeTPHYeCKaA MeTOANKA HCCIeEAOBAHHA NOTJIOWeHUA KUCJO- 
poya. 

B name ma6opaTopun Obi TaKx%Ke NPOBEJeHbI ONbITH! WO CeHCHOMIH3AallUH 
K BHMMoMy CBeTy (OTOOKHCJIeHHA OeH3ambyeruya WH TeTpamWHa C MOMOLIbIO 
aHTpaxHHOHak eFo MpOusBogHbIX ("). [Ipu stom NposyKTHI peakunu ceHcHOuM3H- 
pOBaHHOrO (OTOOKHCJIeHHA OeH3abserufa WU TeTpasmHHa OOHAPyXHBaAIHCb N10 
MH@pakpacHbIM CieKTpaM NOPOWeHHA Kak HB Cyyae IpAMOrO POTOOKHCJICHHA 
opraHHyecKHx BelllecTB (“). | 

Ienbio HacToslet paOoTh ABIMeTCA HCCIeMOBAHHe CCHCHOHIH3ALHH K BUIM- 
MoMy CBeTY (OTOOKHCI€HHA OeHsaIbseruya, TeTpaMHa HW H30NponuGeHs0Na 
(KyMOa) MOJIEKYISPHbIM KHCJIOPOJOM MpH MOMOLMLM aHTpaxHHOHa HU ero a- 
W B-OKCH- H AMMHO-IIpoH3BogHblxX. J[aHHple BemlecTBa Obl HaMH IIpMMeHeHsi 
MOTOMY, YTO Ha BOSOyKeHHbIC HX MOJICKYJIbI pe3KO pa3JIMYHO BIMAHHe 
Kucmopoqa. PryopeclleHWuA aHTpaxvHoOHAa 4H ero B-MpOM3BOAHbIX HCIbITHIBAeT 
CHJIbHOe TYWeHHe KHCOPOJOM B TNapooOpa3sHoM H aj[copO6u“poBaHHOM cocTO- 
AHH AX, B TO BCMA Kak (pJIYOpeCHeCHIMA %-IpOM3BOJHbIX IIpaKTHYeCKH He TYWINTCH 
(*). CreqoBaTenbHO, IpHMeHAA pasMIHbIe MpOUsBOAHbIe AHTPaxXHHOHA B Kaye- 
CTBe (POTOCeHCHONH3ATOPOB OKHCJICHHA OpraHWyecKuX COeHHeHHIi, MOxKHO 
ObIO TIbITATbCH CONOCTABHTh NePBHYHBIe STAMbI CCHCHOMMHSHPOBAHHOH peakWHHn 
OKUCI€HHA C TYyWeHHeM dlyopecleHuuH. 

CeHCHOHMSHpOBaHHoe OKHCJIeHHe OpraHMyecKHX CoeMHeHUL NpOHsBOAu- 
JIOCb Ha YCTAHOBKE, ONMCaHHOH panee("), H WpocexKUBaIOCb 10 NOABJICHHIO HONOC 
normomenus 6800 x 4220 cm™* (OH) 8B Onu3Koi MHspakpacHol OOnacTH creKTpa 
Ha ABTOMATHYCCKOM PerHCTPHPyIouleM H.-K. CNeKTpOMeTpe c KBapleBOH MpH3= 
MoH. B KayecTBe WCTOYHNKa CBeTa MPHMeHANAaCh PTYTHO-KBapueBaA amma 
CBepXBbICOKOrO JaBNeHHA CBJIII-250-3 u CBJITI-500 8 kom6unanuH c pa3vny- 
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IMM CTCKJIAHHBIMH CBETOPHJbTPaMH [WIA BEECH A COOTBETCTBYrIOlNel O6acTH 
ekTpa, KoTOpad NormoulaerTcA TOKO ceHcHOnnHsaTOpom. Ja normomenns 
ipaxpacnoit PaquvalMH PTYTHOKBaplleBbIX JIaMI MIpHMeHsAVICH BOAAHOT 
AJIbTp (COM BoAbI 50 Mm). ’ 


Konuentpauns cencuOunu3atopa — npon3Boxupix aHTpaxHHOHa B OpraHu- 
CKHX BelllecTBax — Opima oT 10°* yo 1075 moun/z. 
Pactsop Gex3apyeruyqa B CCl4 (10%) c anrpaxunonom usu c B-amuno- 


ITpaXHHOHOM 10CJIe ocBelleHua A400 Mm TYTHO-KBaplepan slamma 
BUIIH-250 co cBerobunptpom eT tT i 


C-12) IIpu HeIIpepbIBHOM 
ipOOTHpOBaHHH KUCMOpoya (co 
copocTbio 0,2 m/MuHH) B_ Teue- 


fe 5 uac. B H.-K. CMeKTpe m0- ei 
[OWeHHA BbISbIBAeT cCuezyoulue Ss 
sMeHeHHA (pune. 1, J). Moss- 2 
qeTCH womoca mormomenun y & 
120 cm 1, KoTOpas CooTBeTCTBYyeT Ss 
WMOCE MOTJIOMEHHA, HAHeHHOH B® 
IEKTPe pacTBOpa OeH30HHOL KHC- & 


TH B CCl, npHOmusuTenbHO Cc 
OM xe yacTOTOH. OynoBpemex- 
) OTMe€¥AeTCH YMEHbIICHHe HH- 4500 4400 4300 4200 4100 
HCHBHOCTH MOOC NMOrOnleHHA 
4525 u 4435 cm!,  xoTo- 
I@ OTHOCATCH K kOsIeOaHHAM 
— H,,. Hukakux u3mMeHeHHi B 
-K. CMe€KTpe norsoluleHHa He 
IJIO OTMEYeHO MOCIe OCBeLIeHHA 
IcTBOpa TeEMH Ke JIMHAMH BOJIH 
JH OJHOBpeMeHHOM GapOoTHpo- 
HHH KHCIOposa C %-AaMHHOAHTpa- 
{HOHOM HJIM 2Ke IpocTo pacTBopa 
H3aJIbyeruya. CyreqoBaTeJbHo, 
MeuaeTCA TIpAMadA 3aBHCHMOCTb 
aHTpaxHHoua WH B-aMHHOaHTpa- 
{HOHA MCKAY BO3MO2%XHOCTHIO 0 
HCHOHMJIM3HpOBaTb (poTOOKHCyIe- 8500 6000 7500 7000 6508 

ie OeH3abyeruyqa U TyWeHHeM reseine atian Voy 2 so ta sindagt 6 

< (bryopecueHUHH KUCJIOpOsOM. 

HAJIOTHUHbIN BbIBOJ] MOXKHO Cjle- Puc. 1. J — Gensanpgerug, J] — terpanun; a — Jo 
—ITb TAKMKE H3 COMOCTABJIEHHA TY- OKHCMeHHA, 6 — T1OCIe OKHCICHHA 

eHuA (buIyOpeCcHeHUHH aHTpaxu- 

SHa HM 6 ero MpPOH3BOZHbIX KU- 

f(OpOMOM Cc ceHCuGHIM3alIMell OKUCMeHHA TeTpamMHa. B ciyyae TeTpasuHa 
eNICTABHACb BO3MOXKHOCTb IIPHMeHHTb AVIA CeHCHOnM3alNH Oompee KO- 
[UeCTBO IIPOH3BOJHLIX aHTpaXHHOHA BCweACTBMe TOTO, 4TO CcoOcTBEHHOe 
romeHHe TeTpamuHa HayHHaeTcA TOmbKO Cc A < 320 mu. H3-3a mason 
OpocTH ceHcHOHMMsHpOBaHHOl peakIHH OKMCIeHHA TeTpaHHa H MIs 
KJMOUCHHA BTOPHYHbIX TeEMHOBLIX PeaKIMM Mbl IpMMeHHIH OoOmee MOMLHbIM 
TOUHUK YJIbTpacbHOueTOROrO CBeTa — pTyTHOKBapueBylo jammy CBJIII-500 
KOMOHHALHH Co cBeTopuabTpom BC-7, mponyckaiomum A> 320 my, MpHyem 
HTCJIbHOCTb OMbITa Oplia 8 yacos. HamMune ceHCHOMIM3NPOBaHHOTO OKHC- 
HHA TeTpasIMHa YCTaHaBJIMBaIOCb TO NMOABJIEHHIO B CIHeKTpe MOTrOuleHHA 
6NU3KOH uNppaKpacuoli oOwacTu Monoch! |-ro o6eproHa OH (2v) 6800 cmt 
uc. 1, JJ). Cencu6unu3upoBanu oTrookucleHHe TeTpaJIMHa, aHTpa- 
HOH, B-OKCH- HM B-aMHHOAHTpaxXHHOH, aHTpaHOM UM a%-XJOpaHTpaxuHOH. 
> ObIIO YCTaHOBJIEHO OKHCJICHHe IPH NPWMeHEHHH &-OKCH- H %-aMHHOAaHTpa- 
HOHOB H_ 1,4-qHOKCHaHTpaXxHHOHa. 


> 
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Ilo cnektTpam norsomeHua Obl0 ycTaHOBseHO, YTO aHTpaxXHHOH lpumepy 
B 2 pasa Oomee stpPeKTUBHO ceHCHONM3HpyeT POTOpeaKUMO OKHCJICHHA NO Cpa 
HeHHIO C eFO IIpOH3BOJHBIMH, CeHCHOMNIHSHpylolliece AelCTBHE KOTOPbIX NPUMep 
OJMHaKOBO. cebe, ; 

SKCIEPHMeHTANbHbIC JJAHHbIe MOKA3bIBaIOT YeTKYIO B3A4MMOCBASb CeHCHO 
JIM3Upyroulero AelicTBHA AHTPaXHHOHA H eFO MPOHSBOAHbIX C CHJIbHBIM TYWICHHE 
UX (pIYOPECHEHUMH MOJIEKYJIAPHbIM KHCJIOPOAOM H HaJIMUHeM Y HUX 3aMejJIeHHC 
(puryopecueHUMH, T. €. CYIME€CTBOBAHMA TPUMIeTHOTO YPOBHA. 

Takoli 2Ke BbIBO MOXKHO CeMaTb UCXOAA U3 CeHCHONMMSHPOBaHHOTO POT 
OKHCJICHHA HSONpOMHsIGeH30a AaHTpaXHHOHOM, &- HM B-amHHOaHTpaXxHHOHO 
IIpHuem CeHCHOHNIH3HPpOBaHHaA peakKUMA HeT 3HAYHTeMbHO MC/WICHHEe, YE 
B cylyyae TeTpaHHa IIpH BCeX JPyrHX paBHbIX YCJIOBMAX. 

Tyenue (bryopecleHuMM MpOH3BOAHEIX aHTpaxHHOHAa Opisio panee (*) oObz 
HCHO KaK BO3MO%KHBIM Nepexoj] Bo30yKJCHHOH MOJICKYJIbI IPH CTOJIKHOBEH 
c Oe B MeTacTaOusIbHoe (TpHMeTHOR) COCTOMHUe, KOTOPCe pacMOsJOKeHO HU 
cuuryseTHoro Ha ~0,2 9B Ja B-amMuMHOaHTpaxuHOHa. TymeHua dualy 
pecleHuHH He MpOMCXOAMT B TOM CuIyyae, Kora paccTOHHve Mexy YPpOBHA 
3HAUHTeJIbHO Goble, vem 0,29B, KaK, Hallpumep y «-amuHoaHTpaxnHona (0,89 
Ha TpulmeTHom ypoBHe MOvIeKyla, BCJIeCTBHe HaJIMYHA JByX HeCiNapeHHb 
3JIEKTPOHOB, CMOCOOHA TpHCOCAHHATb BaJICHTHO-HEHACHINCHHYIO MOVJIeKYJ 
KHCIOpoya, ABAIOWyIocA OupauKanoM, c OOpa30BaHHeM HeyCTOHYHBOD 
KOMMiekca — MOvIb-okcnya (1°). Ilostomy Tymenve cburyopecueHuHH ABIAeT 
IIpH3HaKOM TIpHcoeMHeHHA KHCIOpOa K BoOsOyxXJeHHOH CBeETOM MOJIEKYd 
KOTOpad HUMeeT OJIH3KO PaCHOJIOKeHHbIN TPHIVJICTHIM YPOBeHb. 

Ha ocHOBaHHM COMOCTaBIeHHA ABJICHHA CeHCHOMUMH3aNHU C aHaJIOrMUHb 
ABJICHHEM TYIUCHHA (byOpeCcleHUHH, a TakiKe JIMTepaTypHbIX JaHHBIX (?, %, ®, 
MOXKHO JaTb CJL YIOUMe SakJIOULCHHA O MCXaHH3Me CEHCHOHJIM3HPpOBaHHA pea 
UHH OKMCIeHHA. . : 

CencuOunusaTop pH NOrolleHHW KBaHTa CBeTa NepeXOJUT B BO3Oy2KTeHH 
COCTOAHHe, a 3aTeM B MeTacTaOHbHOe (TPHIIeTHOe) COCTOAHHE B pe3yJIbTAa 
BOSeHCTBHA NapaMarHHTHOH MoOvleKyJbI Os. 


5 My ge RSs ( 
(sHauKOM ~ OO6o3HayeH H3ObITOK KOJeOaTebHOH sHeprun). BupaquKau, T. 


MOJIeKYJ1a B TPHIJIETHOM COCTOAHHH, MOXET IIpHCOCJMHHTb KUCOpOL c oOpase 
BaHHeM HeyCTOMYHBOrO KOMMJIeKCa CO CBOHCTBaMH OupaluKasa | 
oS O, S%eSOre: (K 
BupaguKanbl -SOz-, oOaaioulve MOBbIINeHHOM XHMMYeCKOM AKTHBHOCTb 
OTBETCTBEHHbI 3a CCHCHONIM3alNIO POTOOKHCIeHHA OpraHHyecKHX CoeqMHeHHI 
IIpv 5TOM BOSMOXKHBI CEM ylouWe HayaIbHbIe CTaUH WenHOl peakUHH OKHCAeHHS 
a) Bupaquxan -SO2- nepejaeT s1eKTPOHHY10 SHEprulo BOSOyKJeHHA OK 
JIA€MOH MOJIeKyuJIe, NepeBoda ee B OupayuKabHoe CocTOAHHe, npuyem nepejat 
SHEPrHH JO KHA MPOWCXOAUTh C SOLON BEPpOATHOCTHIO, KAK 9TO HMeeT wel 
MpH cencuOusM3supoBanHon duryopecuenunu (1,14). | 
6) Bupaguxan -SOz- jeruspupyer OKHCAAeMy!0 MOuIeKyy c OOpasonaHH 
coorpercrByiomlero pasuKkata. J,eruypupopanve opranuyeckux coeMHeHy 
AOJLKHO MPOHCXOJMTb C MeHbINeli BEpOATHOCTbIO NO CpaBHeHHIO c Mepeaye: 
SHEprHuu, TaK Kak JIA STOTO Npolecca TpeSyetca GombWlee KOMMYECTBO 9HEPrHl! 
HeOOXOJHMOH Id pasppipa cBa3sH C — H, 
CencvOusIM3HpOBaHHoe OKuCeHHe OeH3anbyeruqa MNpOMCXOJUT LylaBHBbh 
o6pa3om lyTem Nepeqay SHepruu BosOy2KeHHA C NepeBoyom MOJIEKYJIbI OeHt 
aberua B OupayuKabHoe cocTosHue*. 


O O5c 


*SO; Ges cg em CoHsC PSROy y r 
H H ; 


rj 
OTOT BbIBOA CormacyeTcsH C JONONHHTeEIBHBIMH HCCIeLOBAaHHAMH BOsMOxKHOCTH ceHcnOua 
SHPOBaHHOTO OKUCICHHA OeHSaNbAerHfa 2 H 3 AMHHONPOHSBOANLIMH AKPHAMHA, OHH U3 Kora 


690 


anbuelinee pasBuTue wennoli peakuun OCYMIeCTBIAeTCH OnpayuKasom 6eH3- 


1 
abherua, KaK 9TO Jano B (1, *). Jleruqpupospanue MOJIEKY JIbI OCH3aIbAerHa 


-SO2- meHee BepOxATHO, HO BO3MO2KHO 
« 


O O 


*SOge + CoHs—C€ + CyHsC7 ++S0,H (4) 


H 


[na Terpanuna HW H30NponMNGeHs01a HEU3BeCTHO MeTacTaOuJbHOe (TpunseTHoe) 
COCTOAHHE, HO MOXKHO TPE ANOORUTb NO anaoruf c CeH30/IOM H eFo poUsBO]- 
HIM, YTO TPHMVICTHbIM YPOBeHb JeKUT 3HAYHTEbHO BbILUe (B yIbTpadHosero- 
BOH OO1acTH cnekKTpa). CreqopaTebHo, repeyaua sHepruu BO3OYXKJCHHA MaJIO 
BepOATHa, a NOSTOMY CJleyeT CUNTaTb, 4YTO OnpayuKan -SOz2: BpispiBaer Je- 
PHAPHpOBaHHe YIvieBOMOposa C OOpasoBaHHeM COOTBETCTBYIOMeroO paluKava, 
KOTOPbIM PaSBHBaeT LenHy!O peaKUHIO. 

MexaH¥3M CeHCHOMAM3HPOBaHHOrO OKUCJIeHHA TeTpamMHa u, ananoruuno, 
H30MponusOeH301a MOXKHO MpescTaBUuTb B Bue ypaBHeHnii: 


«SO,e+> CH, Eto °SO.H ++ .> CH 


H 
‘> CH + 0, > (5) 
00: 
H H ; 
> Cc +> CH: > > C¢ Esch mae. 
iey Oe 025ri 


Perenepauns ceHcHnOusHsaTopa MO2KCT IIPOHCXOJMTH M10 CET VIOMeMY MexaHH3My 
°SO.H >.S + HOge (6) 
2HO,¢ > H,0, + O2 (7) 


Hacrosmasa paOoTa mpoBoqusacb not pykoBoycTBom akay. A. H. Tepenuna, 
KOTOPOMY aBTOPbI BbIparKaloT CBOIO ulyOokylo OarojjapHocTh. 
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{MCT TPHIIeTHbIi YPOBeHb, COOTBETCTBYIONIMi A>>500 my. HW HCMbITHIBaIOMIMH TylWeHHe Piyopec-- 
JeHUHH KHCTOpoyomM. Hecmotps Ha 3TO, 06a BellecTBa He CeHCHOHMSHPOBauIN Peak Mio (OTOOK#H-- 
ICHHA OCH3aIbAerHa, aHTPaxXHHOH %Ke UH ero (B-MpoHUsBOAHbIe — CeHCHOMIH3HPOBaANH; OMHAKO) 
y HHX TPHMVIeTHbIe ypOBHH JiexKaT B CHHel OOnacTH cneKTpa, A500 My. 
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@PH3HYECKAA XHMHf! 


7. B. KOKOYJIMHA u B. H. KABAHOB 


OB OTPHLLATEJIBHOM PA3HOCTHOM J®®EKTE HA MATHHH 


(IIpedcmaeneno axademuxom A. H. Ppymxunoim 11 VII 1956) 


Jl aHO,HOFO pacTBOpeHHA MarHHA B BOAHDIX paCTBOpax COJIeH XapakTepHO 
YCHJIeHHE BbIJeIeHHA BOJOPOMa C YBeHYCHHEM MIOTHOCTH aHOAHOTO TOKa, KO- 
TOpoe B TEOPHH KOPPO3HH Ha3bIBaeTCA OTPHILaTeJIbHbIM PaSHOCTHBIM 3PPeKTOM.| 
OTpulaTesbHbI pasHOCTHBIM s:ppekT HaOOaeTCA TOJIbKO AIA AKTHBHBIX JePK 
okucasioWluxca MeTannos: Mg, Alu gp. (+4). Jaa Mg orpuatembHbli apex 
ONMCaH JIA pacTBOpOB comet, MOJOKUTeIbHbIA — Aa pactBopoB HCl (°). 

Vmerotca Be PHMOTesbI, OObACHAIONIME OTPULATebHbIN PasHOCTHBI sppekT 
Tleppaad MOWHOCTbIO CBA3bIBaeT YCHJICHHe BbIAeIeHHA BOMOpoya c ycuJeHHe 
KOPPO3HH aHOsa BCeEACTBHE TOTO, YTO IPH aHOAHOK NOMApHsalU paspyuiaere 
OKHCHAaA MWlenkKa, 3alltulawmasn metas (1, 3, 4, ° 8). Bropana runote3a cBA3bIBae 
BbIJeIeHHe BOJOpOAa TOMbKO C TeM, YTO pH aHOAHOM Mpollecce B pacTBO 
Me pe XOAUT MeTaJJI YACTHYHO B HUB BAJICHTHOCTH, HaMpHMep MarHHi OJHOBA+ 
JI@HTHBIH, a BOJa OKHCIAeT CFO JO OOLIYHOM BaJICHTHOCTH, HU BOAOPOI BbIAeAeTC 
B pactBope. IIpu stom cunTaeTca, YTO CaMOpacTBOpeHHA aHoOa pH nowApusa 
WMH WpakTHyeckuH He mpoucxoyuT (°,1°). MmeromMeca Aa MarHveBoro aHog 
9KCHEPpHMeCHTAJIbHbIe JaHHble: BbIeeHHe BOAOPOAa MOCMe BbIKHOUCHHA ToOKAa (°) 
NpAMAA IIpONOPpUMOHAJIbHOCTh MeXAy CKOPOCThIO BbIJeJICHHA BONOPOa H MIOTHO 
CTbIO aHOAHOrO ToKa (*,®), OMMHAKOBAA CKOPOCTD BbIeeHHA BOAOPOAa pu upo> 
IlyCKaHHH HelpepbIBHOrO H KOMMYTHPOBAHHOrO TOKAa HeOOMbUIOL YacToTHI (60 rH} 
(°), BOCCTaHOBJIeHHe OKHCJIHTeeli Ha MarHHeBOM aHoye — MOryT ObITbh OObACT 
HeHbI, HCXOAA U3 OOeHX TOUeK 3peHns. B cyulecTBOBAaHHH BOCCTaHOBJIeHHA pact 
TBOpa OKMCAMTeJA Ip BTeKAHHH B Hero aHOWHTA, KOra HET HeMOCcpesCTBeEHHOre 
KOHTAKTA aHOJa C paCTBOPOM OKHCJIHTeIA, Gomee OMHOSHAYHO OKAa3bIBAaloOllercq 
HeEKOTOpyl0 CTaOusbHOCTh HoHa Mg* B pacTBOpe, MOXHO OpIIO COMHEBaTbCAY 
TaK KaK BeJIMYHHAa SppekTa JIexXUT Ha TpaHH YyBCTBUTEbHOCTH MeTOAUKH. Tas 
KuM OOpa30M, HMeBIUIHHCA JO HacTOMMero BpemeHH (hakTHYeCKHii mMaTepHadll 
He MOF CJLy2KUTb yOeAUTebUbIM NOKASATEbCTBOM BEPHOCTH TOM uM [pyro ru 
notTesbl. B cBaA3M C STHM HaMH Opla MOCTaBeHa Wanna paoora. | 

IIpu anoqnoli noapHsalun, Ip MOTHOCTAX TOKAa, OObUINX, YeEM TOK Camo-| 
pacTBOpeHHA, HO MeHBUIMX, YeEM TOK NacCHBaWWu MaTHHA B aHHOM pacTBop 
YCTOHUMBHI MOTeHIMaJI MAarHHeBOrO aHOJa He 3aBHCHT OT MIMOTHOCTH TOKa, 
Oguako NoTeHUMad NpeTrepnepaeT H3MCHEHUA BO BPeMeHH, KOTOPbIe AHAOrHYHb 
H3MCHCHHAM NOTeHIMala aIIOMHHHeBOrO aueKTpoya (1). Ha puc. 1 noKa3saHp: 
H3MCHCHHA NOTCHIHaa BO BPeEMeHH pH H3Me€HeEHHH WIOTHOCTH TOKa. YcrToH- 
YHBbIC SHAYCHHA NOTeHWMaa Mp OOeHX MIOTHOCTAX TOKA NOYTH OAMHAKOBBI 
OMHaKO B M€pBbIH MOMCHT NOCIe H3MCHEHHA MOTHOCTH TOKa MOTeHIMasl 9IeKT- 
pola OKa3bIBaeTCA HHBIM, YeM eEfO YCTOHYHBOe 3HAYeHHE. OTH U3MCHECHHA, HeECOMs 
HeHHO, CBUACTEIBCTBYIOT OO H3MCHEHHH COCTOAHUA MOBEPXHOCTH S/eKTPoOMa: cpa+ 
3y MOCJI€ YMCHbINCHHA HIM BbIKJIOUCHHA TOKA MOBEpXHOCTb MarHHl B TeyeHHe Hes 
CKOJIBKUX CEKYH ABJIAeTCA OOIee AKTHBHOH, YeM B CTANMOHapHOM CocTOAHH 
B 9THX YCMOBUAX. OcTaeTCA BOMpoc, BAMAeT JH CYWIeECTBeEHHO 9TO H3MeHeHH 
COCTOAHMA MOBEPXHOCTH Ha CyMMA@PHytO CKOPOCTb BbIAeIeHUA BOMOposa. 
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Hamu u3mepsJINCb NOTEHWMA MaPHHeBOrO SeKTPOa H CKOPOCTh BbIeeHHA 
BoNOpofa B pactBope MgSOu npu mponycKaHHU aHOAHOFO TOKA MMI bCaMH MIps- 
MOYPOJIbHOH (OpMbIl, IpHuem mpome- 


*KYTKH BpeMeHH MponyckaHusA UH Te- “i 

pepbipa TOKa ObiIH OHHAKOBBIMH. : 

Kak BuqHO u3 puc. 2, noTenquan | -140 

SJIEKTpOa ipeTepneBaeT 3HaUHTeIb- ge 40 a 3 

Hble KOeOaHHA, AMIJIMTY a KOTOPbIXx 

3aBHCHT OT YacTOTEI CneqoBanua um- 793% fp guge Fone 
HysIbcoB, pHyem cpegune 3Haue- - 
HHA, OKOJIO KOTOPBIX MpOHCXOAAT Puc. 1. W3menenne norennuana marnuesoro 


KONeOaHHA NOTeHWMaa, WexKaT IpH- 
OnH3HTebHO Ha 0,15 B oTpHuatenb- 
Hee, YM YCTOHYHBHIM NOTEHOMA pH 
NOMAPH3aluH HeMpepbIBHbIM TOKOM 
TOH Ke CHVJIBI. 

IIpH ummyabcHoM TOKe aHojy aKTH- 
BUpyeTCA BO BpeMA IIPONyCKaHHA UMITYJIbCa, a IPH Nepepbipe TOKA MpOHCXOAUT 
ero maccuBuposanne. IIpu Oonbuiol uacToTe UMMyJIbCHOrO TOKa MOBeEPpXHOCTb 
He OyJleT ycneBaTb NOMHOCTbIO NaCCHBUPOBaTbCA BO BpemMs MepepbiBa TOKa H 
NOJIHOCTbIO AKTHBHPOBaTbCH BO BPeMA IponycKaHuA TOKa; Ip 39TOM CaMo- 
pacTBopenne, BooOlle TOBOps, He JOJIKHO ObITb paBHbIM CaMOpacTBOpeHHto 

; pH HenlpepbIBHOM NponycKaHHun ToKa*. Tlostomy, 


aHOya BO BPpeMeHH TPH H3MeHeHHH MOTHOCTH 

TOka: J —npu yBemHueHuH c 7 20 67 Ma/cM?, 

2 — pu yMenbuieHun c 67 07 ma/cm?, Yua- 

CTKH @ H a’ COOTBeETCTBYIOT NOTeHUMAaTyY MmpH 

IWIOTHOCTH TOKa 7 Ma/cm?; yuacrKu b u b’— 
mpu 67 ma/cm?. Pactrsop MgSOsa (1 x) 


49 eCJIH IPHYHHOH OTPHUATeMbHOLO pasHOcTHOroO adekta 
ABJIACTCA CAMOPACTBOPeHHe AHO]a, TO CKOPOCTb BbIjJe- 
-2f poor) { JIGHHA BOAOPOAa NPH UMMYJIbCHOM TOKe JOJDKHA OTJIH- 
YaTbCHA OT CKOPOCTH BbIJeJeHHA IPH MOCTOAHHOM TOKe 
TOH Ke cHJibl. EcaM MpHunHHOH BbI_eseHHA BOROposa 
“7 ABIAeCTCA XHMHUCCKAA peakUuA OKHCIeHHA HOHa Mg* 
-49 BOJOH, TO CKOPOCTb BbIJeJeHHA BOROpofa Oyyer 
2 onpeesATbCA TONbKO KONHYecTBOM Mg", OOpa30BaB- 
e4/ IUMMCA B CQMHULY BPeMeHH, MpONOpMHOHAaJIbHBIM IJIOT- 
SS gat" HOCTH MpOmycKaeMOro TOKa, He3aBHCHMO OT HamuUHA 
Il€pepbIBOB TOKAa H OT H3MCHEHHA COCTOAHHA TNOBepX- 

“7 HOCTH. 
005" Kak BHJHO 3 pHc. 3, CKOPOCTH BbIJeJeHHA BOJO- 
49 3 pola B pactBope MgSO. oKasbiBaloTcAH paBHbIMH MpH 
44 HeMpepbIBHOM H HMIMYJIbCHOM MNpOnycKaHHH TOKa, 
He 34BHCAT OT UACTOTHI CJIEMOBAHUA HMMNYJIbCOB H KOH- 
IGHTpalWW pacTBOpa, a 3aBHCAT TOJbKO OT IVJIOTHO- 

&pema 


CTH IIPONYCKa€MOTO TOKa. XOTA IiIpH HelpepbIBHOM TO- 


Puc. 2. M3menenne moren- 
WuanaB mponuecce nMomapH- 
sayuuyu Mg  uMnyvibcHbIM 
TokKoM: J—1000 umn/cex; 
2—100 umn/cek; — 
20 umn/cex. Pactgop MgSO, 
(1 #). I[lnornoctb ToKa 
BuMUybcee 94,3 ma/cm? 


Ke BCA KPpHBaxA OTBeYaeT MOUTH TOCTOAHHOMY MOTeH- 
inary ~ —1,75 B H.K.9., a TIpH MMMYJIbCHOM TO- 
Ke pa3HOH YaCTOTHI OTBeuAeT KONeONICIMEMYCA MOTeH- 
wuasly C pa3sJIHUHbIMH CpeHHMH 3HayeHHAMH OT —1,9 
yo —2,0 BH. K.9., CKOpOcTH B OOOMXx Cy4aAx OKa- 
3bIBaIOTCA PABHbIMH, T. €. CKOPOCTb BbIAeJICHHA BO]O- 
pofla Ha aHoje He 3aBHCHT OT NOTeHUMawa. 


Mp oOHapy2Kusiv TakxKe BbIeseHHe BOAOposa Ha 
MarHHH, Kora H3MepeHHbI NOTeHWHaN anoya Opt Ha 0,4—0,6 B NOMO*KUTeIb- 


* Tlna cpaBHeHHusA CKOpocTeli HY2KHO CPaBHHBATb KOJIMYECTBO BOLOPONA, BbINeCHBINerOCa IPH 
HeMpepbIBHOM MIpONycKaHHH TOKa 3a OMpeeeHHbIli NFOMeEXKYTOK BpeMeHH, C KOJIMYECTBOM BOMO- 
pola, BbIJesUBUIerOCA MpH MpepblIBHCTOM MpONycKaHHH TOKa 3a ABOHHOH MpoMexyTOK Bpe- 
Menu. CKOpOcTH CaMOpacTBOpeHHsA MOryT ObITb PaBHbIMH MPH HeNpepbIBHOM H MMMYJIbCHOM IIpO- 
MyCKaHHU TOKa TOJIbKO B TOM CJIy¥ae, CCIM B MepBble MOMCHTbI MPOMyCKaHHA TOKA B HMITYJIbCe 
BHIJeIeHHe BOMOPOMa OKASbIBAeTCA CTOJIb KE 3AMEJVICHHbIM, KAK YCKOPCHHBIM B IepBbl€ MOMCHTHI 
TlepepbiBa TOKA, TaK UTO STH MpOUeccbl B3aHMHO YPaBHOBeLMBAIOT Apyr Apyra; OAHAKO, Takoe ypaB- 
HOBEIIMBaHHe, KOTOPOe COXPaHAeTCA B WIHPOKOM HHTepBave IVIOTHOCTeH AaHOAHOrO TOKA H YacTOT 
HMMYJIbCHOrO TOKAa, MaJIO BepOATHO. 
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Hee PaBHOBeECHOFO BOOPOAHOrO (pacTBOp MgSOsa (2 #) c qo6aBKoli KeCrO4(0,5M) 


Np MJOTHOCTAX AaHOMHOTO TOKAa 


20—30 ma/cm?). CompoTuBuleHHe 3uIeKTpoja, 


' 2 
H3MepeCHHOe TepeMeHHbIM TOKOM, COCTABAeT B STHX YCOBHAX ~1 om/cm? u 
He JlOJDKHO aBaTb 3HAUHTEJIbHbIX HCKaKeHUH U3MepAeMOFO SJIEKTPOAHOFO TO- 
TeHUMasla. OTOT pesybTAT CormacyeTcA C MpesMomoKenHeM O Tepexose B pac- 


om Vom? Mun 


4, x a 

}20 ‘ 6 

o 6 

FORE . sé 

ae ome A as 
g02 04 G06 008 afcm? 


Puc. 3. Ckopocrb BbIqemeHHA BOLOpoza BpacTBO- 
pax MgSOg B 3aBHCHMOcTH OT |aHOAHOM M.1OTHOCTH 
Toka. TlonmapuH3auua HenpeppiBHbim [mpomycKa- 
HHeM TOKa: a—1l 4H pacTBop; 6—O0,1 H pacTBOp. 
Tlonapy3anua MMILY JIbCHBIM IIpomyckaHHeM 
Toka: 6— 1 x” pactBop, e—0O,l 4x -~ pacTBop 
(10000 umn/cex), O— 14 pactBop (6 umn/ceK) 


TBOP OHOBAJICHTHOFO MarHHA, OHa- 
KO, YUHTHIBAA OOJIbIUyIOHeEOAHOpOg- 
HOCTb MOBepXHOCTH, (aKkT BbIJeue- 
HUA BOLOpoa pH NOTeHWHwanax MO- 
JIOKUTeMbHee PABHOBECHOTO HEeJIb3HA 
CUHTATb BHOIHE OKa3aHHbIM. 

OTH [Ba 9KCMEPHMEHTAJIbHBIX (ak- 
Ta: H€3aBHCHMOCTb CKOpPOCTH BbIJje- 
JeHHA BOZOpoya OT HaNMYHA Mepe- 


PbIBOB TOKa HM OT NOTe€HWHaJla JIIEK— 


Tpoqa He MOryT ObITb OObACHEHBI 
9JIEKTPOXHMHYCCKHM TIPOWeCCOM Ca- 
MOpaCTBOpeHHA Ha aHofe, a CJlyKaT 
NOATBEpKeCHveM  T1peANOIO*KeHHA, 
YTO 3JIEMCHTapHbIM IJIEKTPOXHMHYe- 


CKHM aKTOM IIPH @HOAHOM pacTBOpe- ; 
HHUW Marui ABJIACTCA ONHOSJIEKTPOH- » 
HbIt Mepexoq c oOOpas0BaHHeM HO-> 


Hop Mg". 


Hamu W3mepena CKOpOCTb BbIJeuIe= | 

HUA BOMOpoOa MpH aHOAHOH NOApH- 

3a Marna B page pactBopos. Pe3sy1bTaTbl TUX H3MepeHHh Mpe{CTAaBJeHb! Ha 
puc. 4. B pacrsopax NHaCl u HCl c yBemuyenuem MJIOTHOCTH ToKa BHayaJe | 
HaOOaeTCH YMeHb- 
IWe€HHe CKOPOCTH BbIJe- 
J@HHA BOOpoya (m0- 
JIOMKUTEJIbHbIM + pasHo- 
CTHBIN acpeKT), mpu 
WalbHeiimem ypesuye- 
HHH MJIOTHOCTH TOKAa 
HaOuoaeTca MUHH- 
MYM CKOPOCTH, 3aTeM 
HacTynaeT OOpamlenue 
pasHocTHOrO 9>pdexta: 
M3 NOJIOXKUTEJIbHOLO OH 
lIpeBpalaetcs B OTpPH- 


cn Vem? mu 


WaTebHbI, nmpwyem | 
BeIMYHHbI  CKOpOCTH | 
BHIeCCHHA Boopoya 0.04 008 Ql2 OIG a/em? — 
OM3KH kK  BeJIHUH- ¢ ———> 


HaM, HaO10aeMbIM B 
HeEHTPasbHbIX pacTBO- 
pax. 

Ha ocHopaHyu Ha- 
WX OMbITHBIX JAHHbIX 


MBI TONaraeM, YTO BbIAeeCHHE BOJOpofa Ha MarHHeBOM aHOye OGycOBIeHO 
oOeHMH Mpvuunamn: 1) peakuueli xuMMYeCKOrO OKHCeHUA HOHA Mg* sojon, 
CKOPOCTb KOTOPOH Vi MIpONOpUMOHaNbHAa CKOPOCTH pacTBOpeHHuA MarHHA Hu He 
SaBUCHT OT MOTCHUMaIa SCKTPOMa, KOHUeHTpalwa M CocTapa pacTBopa, H 
2) peakumeli camopacTBopenua anHoja, CKOpOcTb KOTOpOH Vz 3aBHeHT OT 
HOTeEHNHala SeKTPOMa, COCTOAHMA NOBEPXHOCTH u CocTaBa pacTBopa. Cym4. 
MaPpHaA CKOPOCTh BHIJCJCHHA BONOPOMa, ECM MpeHeOpeyb u3MeHeHHeM CocTOa- | 
HHA MOBCPXHOCTH, BbIPaSHTCH ypaBHeHHem: — ° . 
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Puc. 4. Cxopocts pBpiemenua Bofopoma ua Mg anone | 

B 3aBHCHMOCTH OT MJOTHOCTH ToKa: a—lx MgSOu; 6— | 

4,6 1 MgCle; e — 5 x CaCle; e — 1 4 NH,CI; 0—0,5 4 NHaCl; 
e—0' 039 x HCl; x¢ — 0,117 x HCI 


6,957 (2— 
Va Vick, = ee 


+ Vy exp (=a), (1) 


t 


© Vo — CKopocTb BbIeeHust BOAOpoa 6e3 TOKAa, a1 — Kosdkpuuuenr, xapak- 
PuSyIOWMH KaTOAHbI Mpolecc BbIeeHuA BOAOpoya Ha Mg np JaHHoM co- 
AHH ToBepxuocTu, Ay — cyBur noTeHWMasa OT CTauMOHApHOrO MpH aHOHOli 
JAPU3salHu, 2 — MOTHOCTh MponycKaemoro aHoyHoro TOKa B a/cm?, n; —~ 
@eKTHBHAA BaeHTHOCTb pacTBOpsIoMero MarHust, 6,95 — nepeBosuoli Koa(p- 
MMEHT JIA BbIPAKCHHA CKOPOCTH BbIJeeHHA BOROposa B CM?/cm2-MuH. 
Ypapuenne (') npHOmmKeHHO onncbiBaeT KOMHUeCTBeEHHbIe COOTHOMeHHA, 
OOAaiouvecsA TIpH BbIJeeHHH BOLOpoAa Ha MarHueBom aHoge. Iepspiii wien 
spacTaeT, a BTOpOH yOpiBaeT C YBeIMYCHHEM MJIOTHOCTH aHOqHOrO ToKa*. Ilo- 
OMY Ha KpHBoH (V, ¢) MomxKeH HaOMOAaTHCA MHHHMYM, HasIM4Ne KOTOpOrO yKa- 
BaeT Ha H3MCHEHHE 3HaKa Pa3HOCTHOrO 9ppekTa C NOMOXHTebHOFO Ha OTPH- 
TeJIbHBIN. B HeliTpasbHbIX pacTBOpax, rye CaMOpacTBOpeHHe MAIO H MAHUMYM 
JUKCH TIPHXOAUTECA Ha JeCATbIe ONH Ma/CM?, pH BCeX HCCJIeOBaHHbIX MJIOT- 
CTHX TOKA HaOMOAaeTCA TOJIbKO YBEIMYCHHe CKOPOCTH BbIJeeHUA BOAOpOMa, 
B KUCJIbIX pacTBOpax — 06a adppexTa. 
‘Boreswenve BO,Opoya Mp MOTHOCTAX TOKa, 3HAYHTeMbHO GOObIINX, 4eM 
OTHOCTb TOKa CaMOpaCTBOPeHHA B KaXKOM PacTBOpe, NpakTHYeCKN OG6yCJIOB- 
HO OJHOHM TIPHYHHO: peakuyHelH OKUCMeHHA BOAO HoHa Mgt (umm paquKana 
30H), oOpasyromeroca mpn aHoO_HO nomspusattuu MarMua. OgnaKko upa 
PeAeJIeHHbIX YCJIOBHAX YBeIHYeCHHE BbIeIeCHHA BOOPOAA YaCTHYHO. BBISbI- 
eTCH AHONHOM AKTHBAMeH MeTala, eCJIH TaKOBaA B JaHHOM pacTBope 
3MOxKHA. OOpajenve pasHocTHoro adekTa Mpoucxog_uT OnaroqapaA Hasmo2xe- 
10 peakI[HH CamopacTBopenua Mg u peakiHH OKHCneHuA HOHa Mg". 
Bpipaxaem O6ylarogqapHoctb akay. A. H. ®pymKuny 3a WeHHbIe COBeTHI. 


Mucrutyt dusvueckoi XHMHH Iloctynua10 
AxajylemMuu HayK CCCP 11 VII 1956 


I]pumeranue npu koppexmype. Bo sBpeMa eyaTaHua Hallie padorpr 
yOuuKoBaHa cTaTbaA [punosarra (+!) 10 MexaHu3My aHOAHOrO pacTBope- 
a Mg Bs pactpope NaCl. Ee pe3yapratbl cormacyioTcaA Cc HallIMMH BbIBO- 
Mi. 


IMTHMPOBAHHAA JIMTEPATYPA 


'H. A. Tomauwos, B. H. Mogecrosa, Tp. Uncr. ous. xum. AH CCCP, B, V. 
seHOBaHHA 110 KOppo3HH MetamnoB, 4, 75 (1955). * M. A. Streicher, Trans. Ele- 
chem. Soc., 93, 285 (1948). *M. F. Straumanis, Y.N. Wang, J. Electrochem. 
., 102, 304 (1955). *B.O. Kpeunur, B.H. Ycnenckaa, Tp. 1 Kondep. no koppo- 
[MeTamios, M.—JI., 1935, ctp. 482. 5B. Roald, W. Beck, J. Electrochem. Soc., 98, 
(i951). © E. B:Bapeaxo, Jucceprauua, M., 1950. “T.-H. Uapuenxo, 
Beorauus, ~M., 1955. .5H.« Jie Tomamosy, By, .C. Komuceca po sa, 

A. Tumonosa, Tp. Wucr. bu3. xum. AH CCCP, B. V. UccenoBpanua no Kopposuu 
Mos, 4, 172 (1955). ® R. L. Petty, A. W. Davidson, J. Kleinberg, J. 
m™ Chem., Soc., 76, 363 (1954); M. D. Rausch, W. E.McEwen,J.Klein- 
mg, J. Am. Chem. Soc., 76, 3622 (1954). 39 B. D. Laughlin, J. Kleinberg, 
W. Davidson, J. Am. Chem. Soc., 78, 559 (1956); E. Raijola, A. W. David- 
fm J. Am. Chem. Soc., 78, 556 (1956). 1! J.H. Greenblatt, J. Electrochem. Soc., 
§ 39 (1956). 


* YOpipaer np ycnosun yBetuuenua Ag. IIpu HeusmenHom cocToanuu nmoBepxHoctu Ap 


Are puls aS Gas 
XKHO ObIIO Obl YBEJIMYMBATLCA MO ypaPHeHHIo f = 6,95 Peer: 


IKTHBallMH MOBepXHOCTH, HaYMHad C HEKOTOPOH MoTHOCTH ToKa, Ap He pacTeT; Cu1eOBaTebHO, 
Poli ue OCTaeTCH HEH3MeHHbIM HJM Naxke PacTeT, MOCKOJIBKY aKTHBAUMA MPHBOANT K CHH2KE- 


) MepenanpsaxeHHA BOsOpoa. 


. B jeHcTBHTeIbHOCTH H3- 
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Jloxaanni Axagemun nayr CCCP 
1957. Tom 112, Ne 4 


PH3HYECKAA XHMH 


r. Jl. HATAHCOH 


OCA)KJJEHVE A9PO30JIbHbIX YACTHIL HA OBTEKAEMOM 
ILMJIMHJPE MO JEACTBHEM 3JIEKTPOCTATHYECKOrO 
NIPUTAKEHUSA 


(ITpedcmaeaeno axademuxom A. H. Ppymkunoim 12 VII 1956) 


OcaxkeHHe adpO3OJIbHbIX WaCTHI Ha UWHJIMHApe NOX BJMAHMeM 9JIeKTH| 
yeCKHX CHJI HrpaeT pOb IPH SKCIJyaTaluu JMHMM BbICOKOTO HallpAxeHHA 
HM Up PUALTpalMH aadpo3s0uieH HEKOTOPbIMM BOJIOKHHCTbIMA MaTepHaJiaMH (% 
Jima ofHoro yacTHoro cuy4ad (CM. HHKe) 9Ta NpoOsema Oblia UCCIeAOBa! 
Kouse (1). Ocaxkyenne agposouieli u3 moToKa Ha cibepw4yecKOoM l1penATCTBI 
TO BIMAHHEM JJIEKTPOCTATHYeCKOFO TIPHTAKeHHA paccMaTpHBasocb Kouie (| 
JI. M. Jlepunpim (4) uw Kpemepom u Ji>xoncTOHOM (°).. ) 

Ecau o603HayHTb yepes Y (PyHKIMIO TOKa JIA OOTeKAHUSA NeplensUKyJA 
Horo NOTOKY Kpyrsioro OecKOHeYHOrO WHWHHApa, yepes F (r) cuay np 
HUA YaCTHUbI K UMIHHApy, uepes B no,BuxKHOCTh YaCcTHUbI U Mpenedpe 
CHJOH TAKeCTH, HHEPWWeH YaCTHUbI H ee OPOYHOBCKHM JIBH2KeHHeEM, TO KO 
TIOHEHTHI CKOPOCTH YaCTHUbI B NOJAPHbIX KOOPAMHAaTax Oy]yT ) 


Frd0 ¥6) 
U =—-=——, — BF ir), Vg = < sil Hy } 


Orciofa nomyyuM AuddepeHuuasbHoe ypaBHEHve TpaeKTOPHH YaCTHUbI 
0 fo) 
& ar 4+ % do = dy = BrF (1) di, { 


MHTerpadl KOTOPOrO NpefcTaBuM B Buje: 
) =f (8, C) ( 
(C — kouncTaHTa HHTerpuHpoBaHua). 


IIpu §->n TpaeKTopus 4YacTHUbI CleqyeT IMHMM TOKa, xapakTepu3yiomeli! 
sHayennem Y=f(9=x,C). KoacduunentT ¢ 3axBaTa 4YacTHll IH JIMH Ap) 
paBeH 


ETT ache AER Ss) os ( 


rye Crp ecTb 3sHayenue C quid rpanuuHol TpaeKTopuu euse 3aX BaTbIBaeME| 
IMJIMHAPOM YaCTHU, Vp9—CKOPOCTh HeBOSMYIeHHOrO NOTOKa, a — pajii 
WMJIMH pa. 

O6osHayuM fp =a+R, rye R—paguye yvacruup. Uacruya, ABYX 
maaca NO rpaHwyHO TpaeKTOpHH, JOJMKHa B TOUKe 3axBaTa (rf = fo,4 =! 
MMeTb 0, <0. IIpu v, <0 rpanuuHaa TpaekTopua nepecekaet, a mpH dU; = 
KacaeTCA MOBEPXHOCTH F = fy. Ecauumpu fr = 7,9 ycsosue uv, <0 BpmomHse 
mpH si06om sHayeHuu 6 or 0 yo =, TO rpaHMyHad TpaekTopuaA mpoxo 
yepe3 TOUKY C KOOpAMHaTaMH fr=fry 4 O=6,=—0. Togcrapaaan aru 3Hat 
Hua B (3) HM MpHHuMad BO BHUMaHHe, uTO mpy O=0 u r=ry b= 
novlyyaeM BbIpaxKeHHe JIA onpefenenua Crp | 


f(6@=0, Crp) = 0, | 
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ciipaBeyimBoe, korqa vy <0 npn r=ry u 6=0, 7. e. Korga 


BroF (ro) 
(09/00), 9g 


e 
Ec mp f=fpy ycnoBue v, <0 BbINOMHAeTCA JHILb mpH §> 4), To rpannyg- 
Hast TpaeKTOPHA MPOXOAHT yepes TOUKy C KOOpAMHaTaMM fr =r, uO = Ao, 
rye 3HayeHHe 0) onpeyemaseTcAa paBeHCTBOM Uv, = 0, upH r=r, u 6= 6p. 
TloqcraBiad STH 3HaYeHHA KOOp- 
quuat B (3), nomyyaem BbIpaxkeHue 
Asia onpeyenenua Crp: 


} (To, 90) = F (9, Crp), (7) 


KoTOpoe cipaBeyuBo, Kkorja 
o>O0 nph r=r,Hu O=O0nB 
KOTOpoM 6, ompeyenneTca corsac- 
HO (1) BbIpaxeHuem 


Bay BrP. 0 


SHaveHua KOSPPHIMeHTa 3axBaTa © BLIUMCIAIOTCA M0 HalijeHHbIM 3Haye- 
HuaM Cy) MpH nomoun (4). Tlonyyennpie cbopmysbi} WpuMeHuMbl [mpH s06oM 
THe WeHTpaJIbUbIX. CHI Me%Ky WHIMHApOM Mu yacTuLelt. 

PaccMoTpHM Tenepb HeKOTOpble KOHKpeTHble 3aaui. 

1. SapaxenHHHH UnANHAp u 3sapaxeHHBe YacTunH. Ecau 
OO03HaYHTh Yepes p OOBEMHY1O MIJOTHOCTh 3apAayla WMMNpa, vepes e sapay 
WaCTHIbI, TO MpH mpeHeOpexkeHHH HHAYKUMOHHEIMH cusiamu F (r) = 2npea*/r= 
=«a/r. Wuterpupopanve (2) B 3ToM cayuae jaer 


b =f (0,C) = Bab +C. (9) 


ele (6) 


IIpu coorHowenuax MapaMeTpoB 3afauH, [pH KOTOpbIX BbIMOMHAeTCA 
ycuopue (6), 3Hayenve C;, cormacHo (5) u (9) paBHo C;p=0, a 3HayeHHe & 
corsiacHo (4) paBHo 

Bar Tage 
(eS — A 10 i 
Upa 3vonR ( ) 


Syecb B onpejfeseHo 3akoHom compoTHuBseHua CTroKca, a | — BASKOCTb Cpe/ibl- 
IlomyyeHHoe 3HayeHHe ¢ He 3aBHCHT OT BHAa *PyHKUHH bY. 

Buy yculopua (6) u BbIpaxeHHe JIA © IpH HecoOmo,eHHH (6), HacOopoT, 
3aBUCAT OT XapakTepa moToKa. IIpu HeBbinomHenuu (6), cormacHo (4), (9) u 
(7), © =[Ba(r—%) + (ro, %)]/voa. Jlna morenuvambHoro moToKa () = 
= Uy) (r —a?/r) sin9) Bemmuuna 0), cormacHo (8), ompesedaeTCA BbIPAaxKeHHeM 
Ba = vy (ro — @2/ry) CoS 4%, a ycnoBue (6) umMeeT BUA Ba > Up (To — @°/Fo). 

Ha puc. | qaHbl TpaeKkTOpHH YacTH JJIA MOTeHIMaJIbHOrO TlOTOKa, BbI- 
YHCJIeHHbIe CorsacHo dopmysie (9). 

2. 3apaAKeHHDH WHAMHAP AH HesapxAHKeHHbIe YaCTHUIMH. 
Ecmu mpeneOpeub Bo3feHCTBHeM NOJIApH3OBaHHOW YaCTHUBI Ha Nowe WHIM Apa, 


—— 3 
To F (r) = 4n°p?a4 a (4 ) ae rye D, — quameKkTpnueckad TocTOAHHaA 


D,+2\ fr pee ® 
yacTuubl. YpaBHeHve (2) mpHoOperaer Buy 
dp = 22 ao. (11) 
: r 


I[pu r/as>1 (¢S> 1) waamuyp He BUMAeT Ha NOTOK, ) = Vol sity u (11) 
mpeoOpasyetca B Yd) = BBv2sin?0d#, orkyfza p= 7 (0) C) == E Bpo? (0 — 
sin 20) -f- al". Ycnosue (6) mpuoOperaer Bug BR > vor’. Ipu ero 
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COOMOCHHH 3HaueHHe e corsiacHo (5) u (4) paBHO 


__ (3BGr \'l [Dy —1. 729?aR? \"le 
= (saa) =p Voy ) ; (1a) 


IIpv HeppimosHenun %6) 3HaYeHHe ¢ MOXKHO onpeyemuTb us (4) u (7), NO, | 


cTaBIad B TlocsleqHee 3HateHHe cos 0) = BB/vprg, MOsmyyaemoe u3 (8). Pewie- 
Hue npur/a>> 1 copnayaer c nosyyennpim Kouwe (1) It 3aXBaTa 3apA2KCHHBIM 
WUMJIMHIPOM Mafarollux Kaleb, CCIM BM€CTO Uy MOACTAaBATb CTOKCOBy CKOPOCTb 
oceyaHuA Kaleb. 

pu (r—a)/a=x<l («<< l1)r~a u ypasunenne (11) mpuodperaer 
Bu a’d) = Bb db. VWuterpupopanve yaer b=f (9, C) = BSO/a?+C. Ilpu 
BbINOJHeHHH ycoBuA (6) 3HaueHve Crp CormacHo (5) paBHO Cp =O. Koar- 
(pPHUMeHT 3axBaTa PpaBeH 

~~ Dea? a dD, + 2 309 

STO BbIPaxKeHHe He 3aBHCHT OT XapakTepa dyHKuuH Y. Bplpaxenua WA 
ycnopua (6) u a © pH HeBbINOMHeHHH (6), HaOOopoT, 3aBUCHAT OT Xapak- 
Tepa moroka. Ycsopue (6) Aux MNoTeHWHalbHOrO noTOKa (‘) = 2dgax sin 9) 
mpuHumMaer Bu BB > Qu a%%, rye x = (fo —A@)/a=R/a, a A BAsKOrO 


BBr D,— 1 2r?o2ak? (13) 


noToka () = 2wax?sinf, rye 2w = v,/(2,00 —In Re) u Re = 2ua/y) 


B8 > 2wa’x}. Tipu nespimommenun (6), cormacuo (4) u (7), e= E m— 09) + 
+ U(fo, 6) |/o0a, rye WIA MOTeHWHabHOrO MoTOKa cos 4) = BB/2Qu ax, a AIA 


BA3KOFO MOTOKa Cos 4) = BB/2wasx). 
3. HesapxKeHHbIM WHIHHAp u 3apaq.KeHHbIE gqacTuun. IIpu 


x< 1 ur—aS>R(e<_1) B3aumogelcTBue YaCTHUbI HU UHHH Apa IKBUBa- | 


JIEHTHO B3aUMOJ\CHCTBHIO TOY€YHOTO 3apaAfla HU IIJIOCKOCTH. B 3TOM CcJyaae 


(pe D 
= Do 44 40% ae Ee 2g — AMSJICKTPHYeCKad MOCTOAHHAA WNJIMH]Apa. 


Ypapuenue (2) npHHuMaeT BUA 


__ Bya 
dy = —, dé. (14) 
na MOTeHWHabHOTO MOTOKa Nocie HCKNO“eHHA x ypaBHeHue (14) mpe- 
o6pasyerca B Wd) = 4Byvja* sin? 6d9, uro yaer ¥=f (60, C)= | 6Byzia* x 


x(0— 5 4 sin 20) = é |". Ycnopue (6) npunumaer Bug By > 2u,x§. Tpu ero 


BBITIOJIHeHHM 3HayeHHe ¢ CorsiacHo (4) u (5) paBHo 

aes 6Byr Is es D,—1 e? */s 

eal ary Maal Re or (19) 
IIpu nespmommenun (6) BbIpaxKenne Jia ¢ Nosyyaetca u3 (4) uw (7) noyera- 
HOBKOM B MoclIeqHee 3HayeHUA cos 6, = By/2v,%3, nomysaemoro 13 (8). 


J\ma BA3KOrO NoTOKa mMocsie ucKJOVeHHA x ypaBHeHve (14) mpeodpa- — 


syetca B Yd) = 2Bywa’ sin Odi, orkyya Y = f (6, C) = (— 4Bywa* cos 6 + C)'r, 


Ycnosue (6) umeer Bug By > 2wx5. Tpu ero spimomnenun corsacno (5). 


Crp = 4Bywa?, aro jaeT pH momo (4) 


- ens -(? pide 4 alg ie 16). 


2 


Fy Dz +1 3rvta'nR 


U 


I]pu HeppimomHenun (6), MpHHuMax BO BHMMaHHe, 4TO CorviacHo (8) cos 6) = 
= 4 4 

= By/2wxo, Momyyaem 43 (7) Crp = 4w°a x) + B*y?a?x)—4. Tlogcrapaaa 8 (4), 
nloJIyuuM : 


ee byes w (R\? Dosea e 
Ge poe me (2) T Dy pd WrogaR®* (17) 
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Tlepppiiit unen storo BpipaxKenua COOTBETCTByeT 3axBaTy Oslarojqapsa uuc- 
My odipekTy 3auensenns. 

4. Bau-jep-Baampcoso B3AHMOMCHCTBHe MEX]Y WHUANHG- 
M M YaCTUMeH. Oror sdxpekT MOxeT urpaTb poJb B Mpomecce husT- 
WH adpo30selt BOJOKHUCTAIMM MaTepvamamu (°). Corsacho (°) cua BaH- 
)-BaaJIbCOBa BSAMMOJCHCTBUA MEY yacTHLeli uM MsOcKocTHIO («<< 1, e<< 1) 
pHa PF = 27n?A Rh?/3 (h? — R*)?, rye A—xouncranta p3anmoseiicraua (110- 
qka 10°14 1078 spr), a h — paccTosHHe OT WeHTpa yacTHIbl JO m0cKo- 
I. ONHAKO STO BbIPAKeHHE COepxKUT OMNOKy, BKpaBllyloca B Wudpepen- 
poBaHve pu mMepexoye or dopmyupi (5) kK hopmyuie (6) padorpr (°), u 
IpaBJIeHHOe 3HayeHHe paBHO F = 27n°AR8/3 (h?— R*)?, B npn6smxennu 
>t —a>R F (r) = 27° AR®/3atxt = k/x4. Ypasnenue (2) npunumaer Buy 


Bka 
dy = > dé. (18) 
Ala NOTeHUMaNbHOrO MOTOKA ucKMOUeHHe x yaet Y'dd = 16Bkvia® sin’ 6 dO. 


hyna Y= f (68,C)= [ }0Bkota® (30 — 2sin 26+ +-sin 40) + aie Ycuopne (6) 


at Bk > Quy x). 
IIpu ero Bpimomenuu ¢ cormacuo (4) u (5) paBHo 


(228k tS ae =e (19) 


- ke Uo 3U9a* 7 
M HeEBbIMOJHeEHHM (6) BbIpaxkenne Ia ¢ Momyyaetca u3 (4) wu (7) nogcra- 
KOH cos 6) = BR/2u,%. 
Jl Ba3skoro ToTOKa HcKNO"eHHe x 43 (18) qaeT Vd) = 4Bkw2a? sin? 6 dO 
MW UHTerpHpoBaHun Momyyaem ) = f (0, C) = |6Béw*a® (0 — S sin 20) + c| ss 


nope (6) qaer BR> 2Quwx5. IIpu coOmoyenun sToro ycnoBua © corsmacHo 
yu (5) paBHo 


= (20) 


a f= i a lowes 
0 


v 3upa"y 
HW HeBbINONHeEHHH (6) BbIpaxKeHHe JId ¢ MomyyaeTca us (4) u (7) pu 
6 

ICTAHOBKe 3HaYeHHA COS 4) = BR/2wxo, nomyyaemoro H3 (8). 


@u3HKO-XHMM4eCKHHM HHCTHTYT Tloctrynuso 
um. JI. 1. Kapnosa 20 VI 1956 


IWMTUPOBAHHAS JIMTEPATYPA 


mie Goch et, Rev, gantr.. d’Electr., 62, 113 (1953), #A. Rossano, L.Sil- 
rman, Heating and Ventilating, 51, Ne 5, 102 (1954); T. Gillespie, J. Coll. Sci., 
299 (1955). 8% R. Cochet, Ann. deGeophys., 8,33 (1952). 4 JI. M. JIeBun, TAH, 
467 (1954). © H. Kraemer, H. Johnstone, Ind. Eng. Chem., 47, 2426 
5) 8§H. H. Tynunxui, H.B.Metp aH os, KX, 17, 408 (1943). 
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Jloxaann Axagemun wayk CCCP 
1957. Tom 112, Ne 4 


a PHBHYECKAS XUMU, 


An. H. HECMESHOB, JI. A. CMAXTHH uw B. H. JIEBEXEB 


M3MEPEHHE JABJIEHHA NAPA TBEPAbIX PACTBOPOB Au—Ag 
M Au—Cu 


(ITpedcmaeneno axademuxom B. H. KoxdOpamoesoim 31 VII 1956) 
B wactosmeh padote Oblwio NpoBeyeHO H3MepeHve MaplHaNbHOrO aBJIeHy, 


mapa s0mo0tTa, Me M cepeOpa Hay TBEpAbIMH pacTBOpaMH, KOTOpble OOpa3yKi 
3TH SJIEMeHTHI Apyr c Apyrom. M3mepeuua OpiwiM npoBesenbl spdpy3HOHHbIM_MeT 


4 4 
Oe 


Puc.” 4 Puc. 2 | 
Puc. 1. TIpn6op qua usmepenua JaBneHusa Mapa MeranmoB; J— pyOauika BOLAHOTO oxaxk eH y 
2 — npvemuuk, 3 — KBaplleBbI cTakaHuHK, PUKCHpPyicIHH Hayao WH KOHeL 9KCnOsHMMH, 4 
sdPy3uonHasd Kamepa, 5 — dKpaHHpyicMtHl KOKYX us KBaplla, 6 — TepMonapa, 7 — mecTo kf] 
NJICHHA KBapweBOH TpyOKU K mpHOopy, 8 — aAkopb cduKcatopa, 9 — akopb NOAbeMHOrO MexaH 
Ma kBaplleBoro cTakaHunka 3, 10 — mpucnocob1eHne JI PUKCMPOBAHHA NOOKeHUA KBapWeBG 
cTakanunka 3, 1] — coequnenve npHoopa Cc BakyyMHOH CucTeMoH, 12 — MHAYKTop aa Harper 
13 — cTekAHHbIe CTOHKH MOAbEMHOFO MexaHnH3ma, 14 — mind AA BBOLa TepMomapbI B Ipod 

15 — wand, coexqMHsoMni MpHemMHUK c MpHoopom, 16 — amopTusaTop 
Puc. 2. Mapuuanbuoe 2apenne Mapa 30n0Ta (a) uv cepedpa (6) B cucreme Au — Ag : J— unc? 
3010T0; 2—6 — CHCTeMbI C pa3sMYHBIM COMepxKaHHeM 3om0Ta (aT. %): 2 — 81,3; 3 — 68; 4! 
60; 5 — 29; 6 — 15; 7 — uncrtoe cepe6po; 8—11 — cuctembl c pa3M4HbIM cosepxKaHHeM 

peopa (an. %0\)3) 8 —— 79,559) lO) AA ar 


yom Kuyycena c ucnOb30BaHHeM mpHOopa, u3s06paxKenHoro Ha puc. |. On mpe 
CTaBJIAeT COOOIO HECKObKO BHJOM3MeCHEHHbIM BapHaHT npHOopa, paspaboTa 
Horo B HaleH madopatopuu IO. A. IIpucenxospm. 
OQppysHoHHaA Kamepa Opa WeNMKOM BbINOHeHa U3 MOIHOZeHa, KOTOPE 
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> pearupyeT HH C OJHHM 43 HcCIeqOBaBUIMXCA MeTasoB. Tnomayn app y3nou- 
oro OTBepcTHA He Tpepbiuana 1-10°* cm?, aro o6ecneynBaso PaBHOBecHoe 
iBIeHHe Napa BHYTpH Kamepbl. HarpeB KaMepbr OCyIWeCTBUIAgICA MHAYKTOpoM, 
<JHOWHHBIM B KOHTYP reHepaTopa BbICOKOli YacTOTHI. Temnepatypa u3mepssacb 
t/Pt | Rh-tepmonapoit, OTKaIHOpOBaHHOH B mpHOope no TouKam 
MaBeHuA CepeOpa u 300Ta. TouHOCTh peryJIMpoBKH TemllepaTypbl Opa +-1°. 

B pa6ote 6pimH ncnomb30BaHbI zs 
JOTO, cepeOpo u Mejb, coqepKa- 
Me payuoakTHBuble w30ToONb Au!8, 
gon Cu, 

Tlocze cmbIBaHHA KOHJeHCaTa c 
PHeEMHHKa H OCaxXeHHA COOTBET- 
BY}IOUWerO 3JIeEMeHTa C HOCHTeIeM 
3 Bue cyibPpuya B Cuydae 30N0TA, 
pOMHa B CJlyyae cepeOpa u 8-oK- 
AXMHOJIHHA B CJlyuae Mej\H) KOHe- 
PBO HCHapHBUerocA MeTaJia onmpe- 
2AOCb 10 AKTHBHOCTH ipenapata. 
KTHBHOCTb Onpeyesiasacb Ha yctTa- 
oBke «<b» Cc NpHMeHeHHeM CUeTHBIX 
oyOok AMM-4 jus cepe6pa u AC-1 
AC-2 Jia 300Ta H Meu HW CpaBHH- 
aIOCb C AKTHBHOCTbIO 93TAJIOHOB. 
TaJIOHbl FOTOBHJIMCbh pacTBOpeHHeM 
ABeCKH aKTHBHOTO MeTaJIia H OCca- 
JICHHeM BbILeOMHCaHHbIM CHOCOOOM 
aj\MOaKTHBHOrO MeTaJIIa H3 aJuK- 
OTHOH 4acTH pacTBopa. 

Jina 6oee TOUHOTO olpeyemeHuA 
ONMYeCTBA HCNApuBUIerocA MeTasa 
JIA KaxKoro oOpa3ila WH 3TaOHa B- Puc.3. Mapunanbuoe Japnenne mapa sonota (a) 


ojlota elu a Hw Megqu (6) B cucreme Au—Cu: 1—unctoe 30n0- 
me Bp SAE SSUMe TAC, TO; 2—5 —CuCTeMbI C Pa3IHUbIM cOJepxKaHHeM 


ee! PACHA la, gonota (aT. %): (2 — 94:38 — 74,7; 4 — 34, 7; 

Janene HaCbINIeEHHOTO Tapa HU je 10,13); 6 — 4ucTaA MeJb; GS | ITS 
aplaJIbHoe JaBseHHe Tapa Me- _ CTeMbI C pa3s/IHYHbIM COepKAaHHeM mMemn(at. %): 
ama Haji erO CiJIaBOM paccuHTBI- Sc er aed 34) nes Sa 
amocb m0 dopmy.ie: ; 


6 
id 4 
a 0° —— 


ae P — jlaBsieHve Napa B MM PT. CT., #1 — KOJIMYeCTBO HCHAPpHBWeroca MeTaa 
rT, ¢— BpeMA ucnapenusa B ceK., § — mmomayb adpy3sHoHHoro OTBepcTuA 
: cem?, 7 — aOcomioTHad Temnepatypa, M — mouiekyJiapHblli Bec MeTamla, 
< — Oe3pa3mepHbI Kosdppuunent Kanay3suura, YYNTbIBaIOWHH COMpOTHBJIeHve 
(pbebySHOHHOrO OTBEPCTHA MOJICKYJAPHOMY Tly4Ky HciapsAoOMerocH MeTaJa. 
V3 nosmyyenupix JaHHbIX ObWIM HaleHbI Ceyoulve YpaBHeHHA JIA KPHBbIX 
ABJICHHA HaCbIIeHHOTO Mapa 30s10Ta, cepeOpa u Meu. 

las 3010TA B HHTepBasie Temuepatyp oT 800 yo 1000°: 


log Pym = — 18016 / T + 8,683. 
Ima cepeOpa B HHTepBasle Temulepatyp oT 760 yo 960°: 
log Pym = — 14058 / T + 8,855. 
[nA Me B HHTepBasie Temnepatyp oT 900 yo 1070°: 
log Pum = — 17320 / T + 9,320. 
IcnOb3yA MOJTYYeHHbIe JaHHble JIA JaBJIEHHA HAaCbINeHHOrO Mapa HW 3HayeHHA 
Fo = tt) Ms poses 


Fo T ) (7), Mb. BBIYHCIHJIM CKPbITBIe TeMOTHI 
ra3 


eIMUHH ( 
TB 
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cyOuJIMMauHM sosloTa, cepeOpa u Me4M pH aOcosmIOTHOM Hye AH®, a. Tale 


CKpbITbIe TEMMOTHI CyOMMMALMU STHX MeTAJJIOB AHr Jaa cepeqHHbI MHTepBad 
TeMnepaTyp, B KOTQPOM MpOBOAMJHCh HSMepeHUA AaBMeHNA Mapa. 

Jlanuble, nOJyueHHbIe JIA WapWWabHOro JaBMeHUA Mapa 30J10TAa, cepeOpa 
Me B CilaBax 30J1I0TO-cepeOpo H 3OJIOTO-Mejb, IPHBOAATCA Ha PHC. 24 é 


rye us0Opaxena saBncumocts IgP or 7 


Bawa mpouspeyena MOMbITKAa OMHOBPeMeHHOTO oMpefeJeHHA Mapua bHOr 
JaBuleHuA Napa cepeOpa u 30u10Ta B criaBax 30n0To-cepeOpo. J] sToro Obi 
IIPHFOTOBJICHEI ClWaBbI, COMep Kalle payuoaKTHBHble H3OTOMbI CepeOpa H 30N0T 
TlapunanpHoe AaBleHue Mapa 30u0Ta wu cepeOpa B STHX Cliapax NpMBese 
Ha puc. 2 (cnuiappt c 28,9 u 81,3 ar. % sonoTa u cnmaBbl c 71,1 u 18,7 ar. 9 


cepeOpa). 


Ta6Oauna 1 


Au Ag Cu 
AH, kKau/T + MOJIb 82,4 64,4 79 53 
AH, kkasi/T + Most 86,850 6TjFIKSO,D 


Vis no.1y4eHHbIx 3HayeHHi NaplMasbHbIX WaBJeHHH Napa WU aBJeHuH Ha 
CbIINeCHHOrO napa OblIM paccC4YHTaHbl aKTHBHOCTH 30J1I0Ta, cepeOpa MH MeJM 
cMlaBaX 30JI0TO-Me[b H 30J10TO-cepeOpo. | 

Ha puc. 4 u306paxkeHa 3aBHCHMOCTb AKTHBHOCTeH 30J10Ta HW MEM OT UX KO 


H€HTpallH B 30sIOTO-MeAHbIX cnwaBax (A) H XOM AKTHBHOCTH 30/10TA B 30J10T 
/ 


~ 


| 5 
S 98 = 08 

= SI 

S = 

= 96 26 

§ 8 

= Su 

SS) 

= 8 

< J : ~ 02 


20 40 #4460 80 00ar% a 20 40 «60 80 M0ark 


Cu ——> Au ——> 


OL 02) AS 4s A205 ENG 


Puc.4. AKTHBHOCTb 30m0Ta Hu MeqH BCHcTreme Au—Cu (A) mu s30n0Ta Hu cepe6paB cucTeM 
Au— Ag (5): 1 —s30nor0; 2—menb; 8—6 —cepe6po (3 — opurHHanbHble anHbl 
- 4— jlanHble H3 padorl (1); 5 — AanHble u3 padornl (°); 6 — Januble u3 padorsl (4)) 


e141 e—-' 

CepeOpsxHBIX cliylaBax MH cepeOpa B cmIaBax 30m0TO-cepeOpo (5), nowyyeHHEl 
B HacToslmel padote M padorax Jpyrux aBTropos. Kak BUAHO H3 KPUBbIX, AKTHE 
HOCTH cepeOpa B HCCJIeOBaBLINXCH CMaBax 3010TO-cepe6po xopowo corsé 
CyIOTCA C 3HAYCHHAMM AKTUBHOCTH cepeOpa HalieHHbIMH B paOoTax Apyrux ak 
Topos (1,°,4). M3 Bcex npHBeseHHbIX [uarpaMM BUAHO, YTO B CHCTeMaX 30,10TC 
cepeOpo H 3O0IOTO-Mef{b OOHAPYXKHBAIOTCH OTPHUATeIbHbIC OTKIOHEHUA OT 32 
KoHa Payss. 


MockoscKHi TocyapcTBeHHbI YHHBepCuTer Tloctynuso 
um. M. B. Jlomonocosa 19 VII 1956 


UMTHPOBAHHAA JIMNTEPATYPA 


C. LL.M e@iatihe, HOM. Schade GR SB Tren ival l-d> Metal | 
aS K. Ke Uys Bir Mines Bull, Ni 383 (1935). 3A. A. Kyxos pee ae: 

pokos, ME. Luuukaasa, A.T. Poauuon, JAH, 102, N =, au 
Kopues, JAH, 107, Ne 5 (1956). : pt ‘ i 
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Jloxaays Arkagemun nayrx CCCP 


1957. Tom 112, Ni 4 


PHSHYTECKAA XHMHA 


JI. M. POMAHOB, B. A. AOJIFONJIOCK u B. Jl. EPYCAJIAMCKHH 


PEAKIHMH CBOBOAHbIX PAJHKAJIOB B PACTBOPAX. 
TEPMHYECKOE PA3JIOKKEHHE TPHA3EHOB B PA3JIMUHbIX 
CPEJIAX 


(ITpedcmaezeno axademuxom H. H. Hasapoewm 5 V 1956) 


B mocaequee BpemA CombuIOe BHUMaHHe yeHeTCA USyYeHHIO KHHETHKH pas- 
TOXKKCHHA PaASJIMYHbIX COCAMHEHHH, MpeCTAaBMAIOWIUX HCTOUHHKH CBOGOOJHBIX 
2afUKANOB. OcoOeHHO STO OTHOCHTCH K 
JpraHHyecKuM NepekHCAM H rH Aponepe- 
sucim (*~4). Kak 6pi0 noKa3aHo X. C. 


Ta6Omuna 1 


KouctaHtbl CKOPOCTH peakITHH pa3sJIOwKCHHA 


Barjacappavom u P. HM. Musmoruuckoli 
°), a TakxKe HW Apyrumu apropamn (1, 2), 
IepeKHCb OeH30Ha IpH CpaBHHTeJIbHO 
SBICOKHX KOHUCHTpaluAx pacnajaerca 
10 IeNHOMY MexaHH3my. 


Ky,-10-* cex-! atTundenustTpuasena B pas3- 
JIMYHBIX cpeyax upH 100° 


Konueutpauua (C), Mou. % 


PacTBOpHTe Jb 


B HacTosmel pa6ote Oblia u3yyeHa aa | : | Ay a 
<HHETHKA Pa3JIOKeHHA PAa TPHaseHoB 
3 paSJIM4YHbIX CHCTeMax. CKOpOCTb pa3- sonponu- 
1OXKeHHA OMpesesanach MO CKOpocTH 6eH307 t Dt ACE] Se: 7 
3bIJeJICHHA Ta3a B xXofe peaKUHH. Crupou Dish lea 4 -— — 


Ha mpumepe ostTumdbeHHsiTpHasena 
OMT) u nponunbenuatpHasena Opio noKa3aHoO, YTO C yBeJIMYeHHeM KOHICH- 
“pallu Tpva3eHOB B PaCTBOPe KOHCTaHTbI CKOPOCTH peakUHu pa3JIOXKeHH A, pa- 
cTyT (Ta6m. 1). OToT (aKT yKa3blBaeT Ha TO, 
: YTO B JaHHbIX yCJIOBHAX MpOHCXoAHT WenHoH 
“ s pacnayl. 
| IIpu xonweutpaunax 15—-25 mon. % 4 
Temnepatype 120°, Korya KOmMYeCTBO payH- 
KaJIOB B CHCT€Me OYCHb BeJIHKO, WeMHOH pac- 
aj, TpHa3eHOB MpoTeKaeT B Takol CTemeHH, 
4 YTO KHHETHYCCKAaH KPUBad He MOMYHHAeTCH 
MOHOMOJIeKyJApHOMy 3akony (puc. 1). 
Ilpu pa3noxeHHH STHICpeHHJITpHaseHa B 
4 CTHpOsle pOCT KOHCTAaHTbI CKOPOCTH 3TOM pe- 
aKIMH C yBesIMYeHHeEM KOHUeCHTpaluu mpoHc- 
XOMHT B ropa3qo OoupwelH cTeleHH, YeM B 
H30NponHsGeH30Ne, YTO CBASAHO CO 3HauH- 
TeJIbBHBIM BO3PaCTaHHeM KOHUEHTpallHu CBO- 
6OJHbIX PaHKaJOB B pesybTaTe pasBHTHA 
WenHOoro Mpotecca NOsHMepHsallun. 
Hapsyy c yBesIMYeHHeM KOHCTaHT CKOpO- 
TH pa3IOXKeHHA TpHaseHoB C yBeJIMYeHHeM HX KOHICHTpalMH B_ pacTBope 
‘aOmojaeTCaA yMeHbIeHue BLIXOJa NposyKToB RH, oOpasyrouyuxcs M0 peakunH: 


Re+LH—RH+L-s, 
qe LH — mouexysia pacTBopHteua. 


g 7 


Fe Um CO MELTS CH: 


Puc. 1. KuuerukKa pa3oxKeHHA po- 
‘wudennstpHasena mp 120°: 1—C= 
=15 mor. %, 2 —C = 20 mon.% 
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Faornma 2 


BeixoxupoxyKTos RH B 3aBHCHMOCTH OT HavasbHO KOHWeHTpanuu 
= TpHaseHoB mpH 120° 


\ 
ITuIhenuTpuasen 

KOHICHTpaluA, MO. % 1,3 29 

BbIxox, RH,, % OT TeopeT. 37 22 
IIponusdbenusitTpuasen 

KOHICHTpalHA, Mo. % 1,3 15 20 US 

BbIxo, RH;, % oT Teoper. 24 22 20 15 


Han6ouee BepOATHO, UTO STO YMCHbIMeHHe BbIXOJa MPOAYKTOB OTPbIBa BOJO- 
pola OT MOJIeKYyJIbI pACTBOPHTeJIA CBASAHO C PasBATHeM WeNHoro Mpolecca pac: 
maja B CBA3H C H3pacXOJOBaHHeM pasuKaJIOB Ha peaKkI{HlO C TpHaseHOM. 

IlemHow xapakTep pa3JIO%KeHHA TPHa3eHOB TPH MOBbIIMeHHbIX KOHICHTpa- 
WIMAX NONTBEpKMaeTCA TEM, YTO IPH BBeCHHH B CHCTeMYy CePbl KOHCTAHTHI CKO- 
pocTu pacnayla cHuxKaroTcs (Ta6n. 3 u puc. 2). Kak ycranopseno M. II. Tuxo- 
MOJIOBOH H Ap. (°), cepa ABJIAeTCH XOPOLIMM AKUCITOPOM CBOOOJHBIX paquKaJoB. 


TaOmuna 3 
KouctaHTbl CKOpocTH peakIHH pa3l0Ox%KeHHA ITUMPeHHITpHaseHa B 


H30NponusOeH30Ne B MpucyTcTBuH ceppt upu 100° DoT (Bec. %)=2 


Konmeutpanua, Mon. % * 1,3 4° 13] 29 
Bet0-*-cex:-} 1.2 152 Ligh ae ude % 


OgHako cepa He B COCTOAHHH MOMHOCTbIO NOfaBHTb pa3sBuTHe nenont 
mpouecca, 4YTO OCOOeHHO 3aMeTHO TIpH GOowee BbICOKHX TemMepaTypax. Tak 
upu 120° u KOHUeHTpalMH TpuaseHa 
25 mon. % B UpucyrcTBHH cep 
K,=15:10cex. 7+ (npu KORICHIE 
mu 1,3 mom.% K,=3,5- 1074 cex.4)} 
Bes cepbl B STHX yCIOBHAX pacnay 
npotekaeT 3a 7—l10 MHH. nouTH 
TIOJIHOCTbIO, YTO HCKHOUaeT BOSMOXK\ 
HOCTb MOJYYCHHA TOUHbIX KHMHeTHI 
YeCKHX JaHHBIX. 
B cayuae n30nponumpeHHsTpH 
a3e€Ha IIPHCyTCTBHeE Cepbl BBbISbIBae 
HeEOMKUMAHHbIA = adpPekT — CHJIbHO 
yckopeHvwe mpowecca pasnoasennni 
KuneTuveckad KpHBas, paccuuta 
Puce2: Kuneruxa PpasnoxKeHuA sTHAdeHUITpH- HAA NO MOHOMOJICK YJIAPHOMY 3aKOH 
baie ag eet of aga OP > MMeeT H3JIOM B TOUKe, OTBeYaromes| 
Wee o4ion og) Gea ehaaae 10% pasjnox*enus. Hue stoi To 
KH K, = 20,8-1074 cex.7!, pene 
K,= 10-104 cex.7. B_ orcyrcrand 
ceppl K, = 9,0-1074 cex.-1. Yexopenue pacnaya B IpHCyTCTBUM CepbI B aul 
HOM CJTy¥ae, BOSMOXKHO, OObACHAETCA TeM, 4TO OOpasyromleca cybbH]Hbh 
PaANKabl OKASbIBAIOTCA NOCTATOUHO AKTHBHIMH JVI PasBHTHA WeNHOrO pa 
AOKeHHA Tpuasena. Kak noKkasan Koliman (*), RS-paquKanp, rie R auf 
KHJIBHBIH SAMeCTHTe/Ib H30cTpoeHuA ((CHs),, CH, (CHg)sC), uMeroT OOUIbLIy 
AKTHBHOCTb B peaKUMH OTPbIBA Boopofa, yeM Te, y KoTOpHIxX R umeer HO 
MaJIbHOe CTpoeHne, 
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20 40 60 80 S120 Tun. 


Kak W3BeCTHO, B MOCeqHee BPeMA JIA YaBJMBAHHA CBOOOAHBIX pasuKaJIOB 
HCKJIOYCHHA UWeMHOTO pa3JIOKeHHA PasJIMYHbIX COeAMHEHHH, B YaCTHOCTH, 
speKHceH H a30CoeAMHeHHH, MpHMeHAeTCA o&,a-uceHu-3-nMKpHITAApasua, 


 cyyae TpHaseHOB 9STOT MeTOR OKasasIcn . 
epHMeCHHM, TaK Kak a,a-QucbeHua-$-nH- as 
PHJITHApasHl CHIbHO YCKOpseT HX pa3- 

OXKeHHE. / 


M3 aHHbIxX, IpHBeeHHBIX B Tadu. 2 u 3, 
meyyeT, TO MpH KoONWeHTpanHH 1,3 mon % 
eMHOe pa3sJiO%KeHHe MpakTHyYeCKH OTCYyTCTBy- 7 
r KuneTuueckHe JaHHble, NOJyYeHHbIe IpH 
rOH KOHUCHTpauHn, Obl HCNONb30BaHbI WIA =F 
MpeeleHHA SHEPrHH aKTHBAlHH peakWuH 
A3JIOMKCHHA METHJ-, STH-, OCH3SHJI- HTeKCHI- 9 
eHHsITpHaseHos. JIA MeTHJ- 4H 9THJI- 

CHHJITpHa3eHOB H3MepeHHA OblwIH MmpoRy- 

MMpOBAaHbI B IpHCyTCTBHH Cepbi. BaTux yByx !” G25 bi Mar a 
WywaixX KOHCTAHTbI CKOPOCTH Pa3NOXKECHHA pyc, 3, 3anncumocrs KOHCTAHTHI CKO- 
PH pa3HYHbIX TemMepaTypax TakHe Xe,  pocru PeakKUHH Pa3sOKeHHA TpHase- 
ak MW 6e3 cepbl. SHAY€HHA KOHCTAHT CKOpO- HOB oT Temnepatyppi: J — metua-, 
rH H SHEprH AKTUBALLNH MpHBeenbl BTAGT.4 7 —9T™!#1-, 3 — Gensua-, 4 — rexcna- 
“Ha puc. 3. (eH ITpHaseHnbl 
Ta6auna 4 


KoucTaHTbl CKOpocTH H 9HEPrHA aKTHBAaNHH peakWHH TepMHye- 
CKOrO pa3JIOMKeCHHA TPpHasSeHOB i 


K,-10-4, cex.—? 


Tpuasen i Temnepatypa, °C 
mom 1 400 | 110 | 120 | 430 
. MertusadeHuJITpHaseH 34 + 2 — | 2,4 6,6 | 18,8 
OTHIPeHHITpHaseH Z29e=taeen ne Lee eo 8,5 | .— 
BensuaenusTpna3ex Dey ctor Feil Bh ariel tett le oll Osetia ce— 
| Texcunpenuitpuasen ofa 2 0,6 4.9. 43.8 == 


* Jlannble, ONYCHKOBaHHbIe paHee, OKa3a.IMCb OLIHOOUHBIMH 
(8), Tak Kak HCXOJHBbIe BeNLECTBa He ObINM NOCTATOUHO YHCTHIMH. 


QIKCNeEPHUMCHTAABHAA YACTH 


Bce TpHaseHbl CHHTeSHpOBaJIHCb JeHCTBHeM MarHHHOpOMNpOHSBOAHbIX Ha 
eHusasnuy (°, 1°). Pacnay TpHa3seHoB MpoBosuscsa B aTMociepe a3soTa B COOT- 
eTCTBHH C MeTOJHKOH, ONMCaHHO pauee ("'). 


VuctutyT BbICOKOMOJICKYJIAPHBIX CoeqHHeHHi Tlocrymuio 
Axayemuu nwayK CCCP 20 II 1956 


IMTHPOBAHHAA JIMNTEPATYPA 


Pp D. Bartlett, K. Nozaki, J. Am. Chem. Soc., 68, 1686 (1946); 69, 2299 
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jJloxaann Akayemun nayrk CCCP 
7 1957. Tom 112, Ni 4 


PH3SHTECKAA XHMH}F 


JI. M. CBEPAJIOB 
XAPAKTEPMCTHYECKHE YACTOTbI OJIEPHHOB 
(I1pedcmaeaeno axademukom IT. C. JIandc6epeom 4 XI 1956) 


Bompoc 0 xapakTepucTHYecKHX YacTOTaxX ONepPHHOB Opi HanOomee OOcTOS 
TeJIbHO paccMOTpeH B paGdote T'y6o (?), B KOTOpOH AIA KaxKMOrO Kacca ONepHHO 
Waubl Pp ynnbl XapakTepHCTHYeECKUX YaCTOT, HaHJCHHbIX NYTeM CpaBHeHHA Hadi 
JICHHBIX CIEKTPOB. OfHAaKO OYEBUHO, TO Js TOrO 4TOOHI yOeAUTEJIbHO NOATBEP 
WMTb BbIGOp TOM HH HHOM Tpynmbl yacTOT B KayeCTBe XapaKTePHCTHYECKHX | 
OTHECTH 3TH YaCTOTbI K ONpeeJIeHHbIM KOJICOAHHAM, HEOOXOMM TeOpeTHYeCKH) 
aHau3 (NpoBeyeHHbIM, no MeroquKe M. A. Enpamesuya, Bb. HW. Cremanosa (°) 1 
JI. C. Masuua (’)). ) 

Uro6bl pasoOpaThcea B 3AKOHOMEPHOCTAX KOJIeOAaTeIbHBIX CIEKTPOB CJIOXKHBL 
OePHHOB IWeCTH BO3MOXKHbIX THNOB: RHC=CHg,, R,ReC=CHe, unc- H TpaHe 


TaOauna 4 | 


XapakTepHCTHYeCKHe YACTOTHI MOHOAJIKHJ3aMeDICHHBIX sTHIeHa RHC=CHy, | 


FC. eis ye 


EWA Ny | 

Koopaunata eal sa VUctounuK | 
AaHHbIEe + 

KoMmO. | uHp. (*) | (*) | (*) | @) gi 

Gen ct) 3087 | cp | cp | 3080 | 3079 3084 3082 | 
géu,(C—H) ~2990 | ca | cp | 3004 2998 2979 3004 | 
Gecn(c—) ~3010 | 3000 | 
Q(C=C) 1642 | c cp | 1642 1642 1642 1642) 
@_¢y,(HCH) 1416 | cp | cp | 1416 1445 1416 1416) 
@(C=CH) 1297 | cp | ca | 4292 | 1299% 1297 1292% 
6-(C=CH,) 14701). text cn 1166 | 
Xone 994.|:.en Pe 990* 992* 996 9913) 
co 92] ca | c 912* 44* 910 910% 
eis 632] cn | cp 631* 630 l 
+(C=C—C) 432 | ca cal 435* 630 } 


* OrcyTcTByeT TOYUHOe OTHeECeHHe. 


R,CH=CHRg, R,R2C==CHRs, RyR,C=CR;R, Hamu nponsBeyeu NOMHBI Teo 
THYeCCKHM PacueT YaCTOT HOPMAJIbHBIX KOeOaHHH MpocTetilwux aKHI3aMelle 
HbIX STHJeHAa: NponMena, Hs06yTuvena (*), WHC- H Tpanc-OyTena-2 (°), TpumeTHy 
STHIeHa HM TeTpaMeTHsTHIeHAa (*), Tak KaK CNe€KTp KaxKOl H3 3THX MONeEKY 
o6aqaeT CBOHMH XapakTepHbIMH OCOGeHHOCTAMH. Kak noKa3biBaeT pacuer, Kay} 
ax U3 paCCMOTPEHHBIX MOMEKYJI MMeeT KONeOAHUA, ABAIONIHECA XAapakTepHne 
YeCKHMH M10 (pOpMe B UIHpOKOM CmpIcyie (7) AA rpynnbl KOOPpAuHaT, CooTBEd 
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j Z 
STBYIOUNMX +CTPYKTYpHomy svlemeHTy yoC =C<y- Tak kak 97a crpyKtypnasi 
ppylma BxXOAUT B CoequHeHNA THA 


- H R H R WR 
CROSS, Lae y rehas 
H se R - ra ah — 
- H R R R R 

CG =C : — ‘ 
Denes ere, Sen ed! 


fO, CIEMOBATEIbHO, MOJICKYJbI KaxKNOTO U3 yKa3aHHbIX TOMOJIOPHYeCKUX PAJOB 
XYAYT, COOTBETCTBEHHO, OOWaaTb B OCHOBHOM TeMM 2Ke XapakTepHCTHYeCKHMU 
TacTOTaMH, TO HW MOJICKYJIbl NpolMseHa, M300yTHeHa, WHC-TpaHc-6yTena-2, 
(PHMCTHJISTHIeCHAa WH TeTpaMeTHJ3THIeHa TakHM O6pa30M, ycTaHOBJIeHHbIe 
1aMH Tpyllbl XapakTepHCTHYeCKHX YaCTOT ABJIAIOTCH UYacTOTaMM ycToiuH- 
4 XapakTepWCTHYeCKHX KONeOaHHl WIA psa COeANHEHHT, coyeprxKanx 


vd Tao numa 2 

a“ 

XapakTepHcTuyeckHe YacTOThl aCHMMeTPHYHBIX JHaIKHTZaMerLeH- 
HbIX 9THeHA R,Rg,C=CHy 


oes 
ROOPAPHATS ane MuTeHCHBHOCTB Mcrounnk 
ame y KOMO. | HHdp. (7) (°) 
| 
qcu,(C—H) 3081 cul cp 3078 3086 
1 cH,(C—H) 2985 c 2987 2985 
HES) | alse c cp 1653 1653 
t_cH, (HCH) 1412 ep ep 1414 1412 
Q-(C—C) 1290 cil cp 888 
6(C=CHg) 1000 Cul 1383 1282 
°cH, 888 cll c 1002 887 
Q+(C—C) 804 @ 804 
1eHe 703 cu cil 703 700 
+~(G=GG) 434 cil 434% 
(CCC) + ccc 390 cn 394% 
264% 


* OTcyTCTByeT TOUHOe OTHeCeHHe. 


IpeeseHHylo XHMHYeCKy!oO Tpynny. OTOT BbIBOJ, XOpoOlO NOATBepAaeTCA 
OJIBINMM SKCIe€PHMeHTAJIbHbIM MaTepHaJIOM 10 KOMOMHALMOHHBIM HW UH(ppakpac- 
[bIM CIIEKTPaM YKa3aHHbIX TOMOJIOPHYeCKHX PAJOB (HaMH Obl COOpaHbl aHHble 
jonee vem Aaa YO oOneduHos). 

B ra6m. 1—6 npuBeyenbl ycTaHoBJIeHHble HaMH rpyllbl XapakTepHCTHYeCKUX 
[aCTOT C yKa3aHHeM OTHECeHHA (H C IPHMepHOM MHTEHCHBHOCTbIO JIMHHH M0 JIHTe- 
aTYPHbIM aHHprm (1 4)) AA WIeCTH TOMOMOrMYeCKUX PAOB, a TaK2Ke JaHUbIe 
pyrux apropos. B kayo TaOmMle yKa3aH CTPpyKTYPHbIl 9JIEMeHT, C KOTOPbIM 
Ba3aHa BCA rpynla xapakTepHCTHYeCKHX YaCTOT. 

Kak culeylyeT 43 TaOMi, MHOrHe YaCTOTH! APyrMMH aBTOpaMH UJI OTHECEHbI 
eBepHO, HIM BOOOMIe He OTHECeHEI K Ope eeHHbIM KOJeOaHnAm. Kpome Toro, B 
sje cayuaes I y6o BblOupad B KavecTBe XApaKTepHCTHYECKHX TakHe YaCTOTHI, KO- 
Opble OTHOCHTCH, MO-BHJHMOMY, K YrvleBOAOPOHbIM pasukayiaM R, HW NosToMy He 
lOryT pacCMaTpUBaTbCA B KaveCTBE XAPaKTePHbIX YACTOT OJIe(PHHOB, TaK Kak 

LOS A0g 


OHM HaGofaiwTcaA M B CNEKTpax BCeX MIpeAeJIbHbIX YIIEBOROPOMOB C AMNHC 
yrulepoqHOH WenoukoH. 

PaccmoTpHM, laslee, BJIMAHHe pa3sBeTBJIeHHA B Wenn Ha CHeKTP. B Tom em 
yae, ECM B WEN HYMeeTCA pasBeTBeHHe BAM OT ABOMHOK CBASH, XapakTep! 
CTHUHOCTh OTMCYCHHbIX B TAOMMUAaX KONeOAHHH He JOJMKHA Hap YUIHTbC4A, Tak Ke 
CTPYKTYPHble rpyilbl, C KOTOPbIMH CBASAHDI STH KOJeOaHUA, MOJHOCTbIO COXp; 
usaroTcn. Ecvv Ke pasBeTBleHHe HMeeTCH y aToMa yruvlepofla, CMe*KHOrO C pigsiey 


Ta6Onauna 3 


XapaktTepucTuyeckne YacTOTbI TpaHc-akeHoB RCH == GE 


sp OOO 
ney \cu, 
sa eae MuteHcusB HOCTb Mcrounuk 

Hawu Ss 

AAHEEIC | Kom6, | uHdp. (2) (°) 
q(C—H) ~ 3010 cn 3004 3007 
QO(C=C) 1675 c 1674 1676 
6(C=CH) 1306 c 1303 1308 | 
CAC 870 cp 892 
y(C=C—C) _ 495 ca 488 | 
g(C—H) ~ 3020 cp 3024 | 
€(C=CH) 1306 ca 1376 4302 
Q-(C—C) 4070 cil 1023* 
ted 966 c 809* 964 
viC=O) 263 210 
°ccH 233 


* OrcyTcTByeT TOUHOe OTHECeHHe. 
TaOaHuua 4 


XapakTepHcTHyecKHe YacTOTb! WHC-askeHoB RCH = CHR 


aC. fis Ze 
i = ssi <" 
Koopsunata 

Hamme MuTeHCHBHOCTb Mctounuk 

oS ae KOMO. Hupp. (?) | (*) 
q(C—H) ~ 3020 cp 3020 
(CH) ~ 3010 | ep } S013" | «2085 
OG=XC) 1660 @ cp 1656 1660 
6(C=Ci) 1410 cp 1376 1406 
6(G=—CH) {267 cs 1263 4259 
Q-(C—C) 972 cp 970 
PCCH 895 cp 640 970(?) 
Qt(C—C). 875 892 
PCCH 700 CJI G 702 700 | 
y(C=C—C) 090 CJ 081 | 
yee 402 can 413 

y(C=C—C) 304 cil 297 


HOH CBA3bIO (Hallpumep, R—CH—CH=CH,), To 970 yxe JOuRKHO CKa3aTBCA 
XapakTepUCTHYHOCTH HEKOTOPbIX KOvIeOaHMH, TAK KaK B 3TOM CyIyyae yxKe 
TOH HaMMeHbILeM TPynubl KOOPANHAT, JIA KOTOPbIX9TH KOMeOaHUA ABJIAIOTCH 
pakTepHcTHyeckHMH. OOa STH NOO%KEHUA MOMHOCTbIO ONpaBAbIBaloTes. Tak 
IpHMep, B CHEKTpe MOJIeKysbI 4-MeTusI-4-9THITeKceHa-| (1) (c pasBeTBulenHem 1 : 
BOO THI1a) HAG MOMAaOTCA BCE XAPAKTEPHCTHYECKHE YaCTOTHI, OTMCYCHHBIC BTaOu| 
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| 


37, 627, 913, 995, 1180 (aBoiinan), 1296, 1416, 1641, 3006, 3078 em. C Upy- 
oH CTOPOHBI, B CJlyyae, HallpHMep, MOvleKybI 3,6-yuMeTHsarentena-1 (c pa3- 
eTBJICHHEM BTOPOrO THA) XapakTepHCTHYHOCTh KOuMebaHuit vy (C=C—C) U frecn 
TavOolee CHJIBHO B3AMMOJeHCTBYIONINX C KOOpMHATaMU rpynnbt —CH,—CH=) 
Ta6mauna 5 
XapakTepHcrnyeckHe YaCTOTbI TNHAJIKHI3ZAMeMICHHbIX STHJICHA 


RiRoG = CHR. 
H,C H 
Case 
H.C” cH; 
KoopauuHara 
Haman MutTeHcuBHocTb Mctrounuk 
pa Heo Kom6. HHp. (?) | Ch 
q (C—H) 3024 ci ep 3023 3024 
OC=G) 1676 c cp 1673 1676 
8 (C=CH) 1350 CuI cu 4350 1350 
Q-(C—C) 4212 CJ ep 1003 
Q (C—C) 950 cont ep 806 
- °ccH 803 Cu c 958 803 
Qt(C—C) 760 ep cu 749 
vy (C=C—C) 520 Cu 526* 
va( CCG) 390 ca 385* 
y (C=C—C) 295 Ci 301* 
pos 254 | cn 251* 
1382* 
4304* 
4414 2* 


* OtTcyTcTByeT TOUHOe OTHECeHHe. 
Taonwrth a 760) 


XapakTepHcTHYeCKHe YAaCTOTHI TeTPaasKN3aMeNIeHHBIX 9ITHIeHa RyR»C = CRgRa 


H,C CHez H&C. CH* 
Wezc a Sei 
H2C% CH H3C7 gk: \cH?2 
COD RAMA TA = 2 \Wutencusnocth]| & HOOPABHA TA = &% | Mntencusuoctp| ©& 
2 eee ot ej! s 
=| Kono. | undp. > <= & | Kom6. | undp. ie 
me (C=C) 1680] c 4672 || Q@- (C—C) 1151 c 821* 
Bp (C—C) 1269] ca 1024 || Q* (C—C) 893 e 745* 
OF (C—C) 690] c 690 || y (CCC) 405 319% 
xy (C=C—C) 505} cp 503 |] Pouce 273 
CCC) 319| cn 409 ||" )+ Xece | 


os OtcyTcTByeT TOYHOE OTHECeHHE. P 
Ke HapyluaeTCca, B TO BPeMAl Kak elle COXpaHAeTCA XAPAaKTepHCTHYNOCTh OCTAIb- 
BIX KOIeOaHHii: 914, 994, 1176, 1294, 1419, 1641, 2997, 3082 cm?. Ilogo6ubie 
PHMepbI MOXKHO MIPHBECTH H JIA OWe*PHHOB OCTAJIbHBIX ATH THTOB. : 


CapaToBcKHi aBTOJOpOxKHBIN MHCTHTYT Tlocrynuso 
um. B. M. Momotopa 19 1X 1956 
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Jloxaagn Axkagemuu nayx CCCP 
1957. Tom 112, M 4 


PHZ3HYECKAA XHMH 


H. J. COKOJIOB 


O COOTHOWEHHM ME)KY SHEPrMEM AKTHBAILHH 
HM TENJIOTOH PEAKUHH 


(IIT pedcmaeneno axademuxom B. H. Koxdpamovesoim 16 VIII 1956) 


QmuupHyecKH JaBHO ObIIO ycTaHOBeHO (*), YTO AIA MHOrMX peak, Mp 
HHKalollluX Kak B ra30BOH, Tak HW B KUAKOH (ase, CyljecTByeT MpOcToe COOTHOIL 
HHe MexkKy 9Heprveli akTHBauuNu E uv TenmOBOH peakuMu Q, KoTOpOe A 9K3 
TEPMHMYeCKOFO HalpaBCHHA MOKET ObITh 3aNHCaHO B CJeAyiouleM Bue: 


E=a—bQ, ( 


rye a u 6b — xoncranthl, upuyem 0 <(b<(1. B anbuelimiem HHeHHaa cBA 
mexiy Eu Q na6sofasacb H OOcyKMaiacb MHOrHMH aBTopamu (7°). B an 
paType HeT, OMHaKO, JOCTaTOUHO YeTKOrO OOOCHOBaHHA COOTHOWIeHHA (1). Ha 
6olee AeTAbHbIM TeopeTHYECKHM AHAIH3 STOO COOTHOLMICHHA Obl CeaH Be 
com H Ilonsauu (”), OMHaKO MX BbIBO] HeIb3A CUHTATS Oe3ynpeyHbim. Uro6pi no 
YHTb COOTHOWEeHHe (1), ITH ABTOPbI MOCTYMMpywT, YTO Kak TenvOTa paxil 
Tak HW 9H€prHA aKTHBaHH JI He HHO 3aBHCAT OT HEKOTOpOrO NapameTpa 
QTOT MapaMeTp MO CBOeMY CMBICJLY JOJKEH OTPaxKaTb OCOOCHHOCTH MOMIEKYIA 
HOO B3aHMOJCHCTBHA B HEKOTOPOM PAY peak B 3ABHCHMOCTH OT CTpyKTY 
HbIX XApaKTePHCTHK peareHTOB. OAHaAKO BeECbMa COMHHTEJIbHO, 4YTOObI B OO 
culyyae yaocb HaHTH NapameTp, KOTOPbIM yAOBMeTBOpA Obl TOMY TpeOoBaH 
H B TO K€ BPCMA HMEWI CTOJIb IPOCTYIO CBASb C TeNJIOTOH peak H 9Hepruedi é 
THBauHH. Ecu, HanpHmMep, B KayecTBe napaMeTpa BbIOpaTb 3HaveHHe MOTE 
Hala NOJIA B HEKOTOpOH TOUKe BOH3H OMHOHK H3 MOJIEKYJI, TO, MOCKOMIbKYy B CO 
BETCTBYIOMCe BOJIHOBO€ YPaBHeHHe ITOT NOTEHWMa BOHeT KaK (PYHKUAA KOO 
WHHAT, 3A4BHCHMOCTb COOCTBEHHOM SHEP CHCTeMBI OT XY, BOOOMe FOBOpPA, NOs, 
YHTCA CJIOKHON™. 
Hyxke MbI Cleaem NonbITKy AaTb OOOcHOBaHMe COOTHOMMeHHA (1), CBOOOLE! 
OT yKa3aHHoro HejoctaTKa. | 
Jia KOHKpeTHOCTH NpoBeyeM paccyXeHHA IPHMeHHTeMbHO K TasOBbIM { 
AUKaJIbHBIM peakKUHAM OOMeHa. PaccmoTpumM ayMaGaTuyecKy!o PeaKUIO BE 
RB => Ri R=EEBR®, | 
rye B — atom, R uw R’ — atop! nam paquKkanpl. Kak noKaspiBaet onbir, co 
HouleHve (1) ocTaTOUHO TOUHO BbINOJHAeTCA AA pagya peakunii, B KOTOP 
BapbupyeT 00 R, mH60 R’, npuyem Bapbupyemblii peareHT npeycTaBusAerT cod 
paqukan. Ji onpeyqenenHocTn OyqemM npeqnouaratb, YTO B paccmaTpHBaem| 
pally peakuuu Bapbupyer R,a R’ ocraercs OJ HUM H Tem Xe. Bee paccy2xeHua || 
Tpy4a MOryT ObiTb npoBeyeHbl H JJIA OOpaTHOrO cy4aa, a TaKxKe AIA cya 
Kora BapbupyeT atom B. | 
BplOepem HEKOTOpbI 3amecTuTesb Ro B KayecTBe cTaHJapTa u cyenaem mp4 
NOJOHKeHHE, YTO HSMCHEHHE NOTeEHUMAIbHOH 9HepruM cucTemp! R + B+ 
mpu nepexoge oT Ro K npousBombHomy R onpesenseTca w3meHeHuem He 


* TlonyautTh Mp STOM JHHelHYI0 3aBHCHMOCTb SHEPrHH OT Y MOXKHO ObINO Obl TOMbKO B Tf 
Kax TeOpHH BosmymeHHH. M3naraemblii Hu2Ke BEIBO COOTHOMIeHHA (1) 10 CYylecTBy consti 
TCH MIPHMeCHeHH1O STOO MeTOsa. 
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Toporo Napametpa YX, BeJIMYHHa KOTOpOrO saBHCUT OT IpUposL! R. Kouxper- 
HbIit (pusuyeckuit CMBICJI STOPO IlapaMeTpa MOXeT ObITb Pa3/IHUHbIM HM He urpaer 
pou B JambHeliwem. Hanpumep, 9TO Moxer ObITb BXOAALINH B BbIPaxKeHHe JIA 
BOMHOBOH (PYHKUMH SpPPeKTHBUbIM 3apAA, AelicTByIOULHli Ha BHELUHHE 3JIEKTPOHbI 
aToma WIM payuKana R co CTropoubl sep, HH NOTeHILMAa SeKTpHYeCKOrO TOA 
Bomu3sH Rut. A. Ip nepexoge or ognoro paguKaaR x Apyromy B OOmem 
emyuae, OUVCBHAHO, MCHAeTCA KaK TVIYOHHA MOTeEHUHAJIbHbIX AM H BbICOTAa MOTeH- 
WHaJIbHbIX OapbepoB, Tak H 3HaYeHH Ss COOTBETCTBY ION X HM M@XKyaTOMHBbIX pac- 
cToAHuit. OjfHakO, Kak OyJeT BUAHO U3 Janbuelwero, 3aBHCHMOCTb 3THX pac- 
CTOAHUM OT Y B N€PBOM NpPHOJIH>KeHHH He OTpaxkaeTca Ha MOMOMKeHHH 9KCTPe- 
MYMOB. 

O6o3HauMM Yepes xX, X2 H Xs paccTosHusA CooTBeTCTBeHHO R — B, B — R’ x 
R—R’* au uepes /— Koopyunaty peaxuun. B ucxoquom cocrosnuH 
(RB + R’) x, = x? mpeycrapaster co6oi paBHoBecHoe paccTosHue B MOJIeKyue 
R — B; B KoneyHom cocTosHuH (R + BR’) x= x} — PpaBHOBeCcHoe paccTos- 
HHe B MoOeKysie B — R’; B aKTHBMpOBaHHoOM CocTosHHH (R+B-R’) l = [* npex- 
cTaBIAeT COOOH ONpeseJIeHHy10 KOMOMHALMIO COOTBETCTBYIONUX 3HaYeHHi KOOp- 
qunat x}, x,, x,. BOnusu stoi TouKu / copnayaer c OfHOL M3 HOpMasbHbIX KOOp- 
AMHaT AKTHBUPOBaHHOrO KOMIMMVIeKCa; Be pyre €rO HOPMaJIbHbIe KOOPAHHATHI 
o6osHauuMm uepes fi u Je (B Cayuae MHCHHOrO AKTHBUpOBaHNOrO KOMMVIeKca 
MMeeTCA elle YeETBEpTaA HOPMaJIbHaA KOOpAMHAaTA). B cooTBeTCTBHH CO CKa3aH- 
HbIM, MOBEPXHOCTb NOTCHIHAIbHOH SHEPrHH AIA peakuHH (2) € (x, X2, X3, x) 
MMeeT TPH SKCTpemMyma: 


I np %, = X%3 = 00, x, = x; — MuHuMym (RB -+ R’) 
pe Xy ==. X5,=— 00) X_ — X_— MuHuMym (R + BR’) 
WI npu x, =x}, %, = x3, X3 = x3 — MaKCHMYM IO OTHOWeHHO K / YH MHHHMyM 
lo OTHOWeHHIO K J, H I, (R-B-R’). 
B 93THX TOUKAaX BBINOJIHAIOTCA PaBeHCTBa 
(0s/O%, \n== (02/0%5)77 = (02/0X )i7— 0, (j =1, 2, 3), (3) 
rye uugekcpt J, J] u JJ] o603HayaIoT COBOKYMHOCTH KOOPAHHAT, COOTBETCTBYIO- 
WHX TpeM yKa3aHHbIM 9KCTpemMymaM. B cwuJly 93THX paBeHCTB, 3HayeHUA x}, 
%1, Xo, Xz MpescraBnsioT coOoll HeKOTOpble (pyHKIMH OT x, B TO BpeMaA Kak 


X_ OT XY, OYeBHHO, He 3aBHCHT. 

IIpeqnonoxkuM Telepb, YTO H3MeHeHHe TapamMeTpa x C H3MeHeHHeM TIpH- 
pomst R mano, tr. e. Ay<y. STO Mpeynouo*wKeHve MOXKET BbIMOHATECH 
B culyyae, ecm R mnpegctaBaser cool paqukal YX u B paccMaTpHBaeMoM 


paqy peakuuii u3MeHsAeTCA TOJbKO Y, a X OCTA€TCA HEH3MEHHbIM, Kak, 
HanpuMep, B TOMOJIOrMYeCKOM psy paguKkasos. Bpegem o6o3Hayenue 
E= Ay/Xo, TAC Yo — 3HAYeHHE XY B Cyyae peakUMH C paqHkaJioM R°, mpHHs- 
TbIM 3a cTaHgapT. BpipasuB 3Hepruio ¢ H KOOPAMHATHI aie Lit als) 
B Bue (yYHKUMH OT &, pasJIORKUM € B PAA NO & BOMM3M KaxorO H3 ykKa3aH- 
HbIX 9KCTPCMyMOB HM OrpaHHUHMCs JIMHeHHbIMM UJIeHaMH: ** 


F ymacide) Ge, ax 
or =e +t (SE) oa. (Aa) 


/€=0 Oxy HOES, 
ey) = Epp a 
Oe Oe Ox, 
0 - (%p mt OX; 
pated aelbwaae ys ( set . 
\ 0& /e=0 i=1,2,3 0 i 0b e=0 


* B Kavectpe paccTonHusd M@KLY ATOMOM H paguKasOM (x1 WIM X2) Oy eM NPHHUMATh PaccTos- 

Hue Mexay B u TeM aTOMOM pafluKala, ¢ KOTOpbIM B HeMocpeACTBeHHO CBA3aHO B MOMeKY Je 

RB usm BR’. CootsetctBylomyio BeJHYMHY OyeM NOHHMAaTb MOM paccTOAHHeM MexKAy MBY- 

Mal paslHKalamu (Xs). HopMaJIbHbIe KOOPAMHATbI CHCTeMbI R-B-R’. 6yqzem mMpesmonaraTb 
3ABHCALLMMH TOJIbKO OT X1, X2 H Xg. 

** B oTHx paBencTBax €?, ey, M ef, MpeACTaBAMOT COCO snayeHuA ey, &yy M Eyyz MPH 

ae 0. 
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B custy ycnosuli (3), B MepBoM HM MoceqHeM paBeHCTBaX B NpaBoH wacTH 
OTMHUHbI OT Hy TOMbKO MepBble j[Ba aieHa. B COOTBeETCTBHH C STHM JIA 
TeMJIOTH! (IKZOTePMHYECKOl) peakKUWH MW 9HEPrMH akTUBAaUMH (AIA a6comor- 
Horo HYJA TemnepaTypbl U B MpeHeOpexeHHH PasHOCTbIO HYVJIeBbIX 2HeprHli) 


HaXOJHM 
= ¢,—e7, = Q, + &G, a 
E =e, — ¢; = Ey — &G", (5 
rye Gyo=e9—ely, Ey =e; —@7 —TelsoTa peakiMH M 9HepruaA aKTHBALMY 
pH R°, NpHHATOM 3a CTaHJaprT; 
de, =F (Fr) Be 6 
Se ep ier be 20 cham Saat (6) 
Ucxmouasa & uz (4) u (5), nomyuum paspeuctso (1) 
: E=a— bQ, 
B KOTOPOM 
Ge G* 7) 
a=Eot+QG> b=>. (7) 


IIpeqnomoxuM Tenepb, YTO Hepexoy OT craHzapTHoro R° k NpOH3BOJIbHOMY 
cMellaeT B OJHYy H Ty Ke CTOPOHY BCe TOYKH MOTeHWHaIbHOM MOBeEPXHOCTH 
lo Kpalineli Mepe, Ha yuacTKe OT MepBOHAYaJIbHOH AMbI JO Oapbepa*. ITO mpeAno+ 


i 


Os Oe py, 
3aHHOM IIpeTOJIOKCHHU IIpOH3BOJHbIe lee YW ——- MMeClOT OnuH ane 


Bble 3HakH. Jlanee, MOCKObKY BJIMAHHe H3MeHeHHA R wna MOBepXHOCTb MO 
TeCHI[MaJIbHOM SHEPrHU NepesaeTcA, B OCHOBHOM, OvlaroyqapaA HeMOCcpeACTBeEHHOM 
B3auMojeHcTBHIO R c aTomom B, mpuuyuem oe te HeTPyQHO BHJeTb, UT 


| (Oey / O8)e <9 | >| Oe;77 / O&)e—9 |. Ipuuumas Bo BHumaune (6) u (7), 43 CKasaHHOr 
cnenyeT O<Cb< 1, uTO COOTBeETCTBYeT ONBITHbIM JAHHbIM. 

JA W310%KeHHOFO BbIBOAa COOTHOMeHHA (1) CylleCTBeEHHO TIpeqMoOO*weHHe 
yTO BIMAHHE R Ha NOBEPXHOCTb NOTEHUMAIbHOU SHEPIHH OMpejesAeTcA H3MeHe 
HHeM TOJIbKO OMHOTO TlapaMeTpa, MpHyeM ero H3MCHEHHE JOCTATOYHO MaJIO. OT 
TipeAnoOsoxwKeHve, KAaK OTMeYaIOCb BbIe, JOMYCTHMO JIA paqa peak 
RB+ R’-> R+ BR’, B koTopom payqukanpl R= YX pa3mnyaioTrca Mex] 
coOoH TOJbKO mpHpoyoi Y. B mMenpuei cTeneHH yka3aHHOe mpex 
mOOwKeHHe ONYCTHMO WIA psa, B KOTOPOM payquKabl R pa3sauuarore 
mpHposok aTtoma X HH B KOTOPOM H3MeHHeTcA mpHpoya atoma B, no 
CKOIbKY IPH 93TOM H3MCHCHHA NapameTpa Yy He MOryT ObITh jocTaTOUH 
MavIbl. M3 BpiBoya cleqyeT TakKe, YTO CooTHOIIeHHe (1) He MO2*KeT sane 
AJA pAqa peakuHit, B KOTOPOM U3MeHsAeTCA MpHpofa AByX KOMMOHEHTOB (HalIpH+ 
mep, Ru Buau Ru R’) uu B KOTOpOM HeKOTOpble Ero WJICHbI HMeIOT nacromoa 


JIOXKCHHE JOBOMbHO eCTeCTBEHHO B culydae, eC B PAY paquKanos R= Y 
OTICIbHbIC WICHbI pasHYaIOTCA TObKO MpHposoh 3samectutena Y. Ilpu yxa 


pa3BeTBJIeCHHbIM samecTHTeIb Y, YTO BO3HHKaeT HeMOCPeCTBEHHOe CHVIbHO 
B3aHMOJelicTBHe (KCTepHYeCKOe OTTAIKHBaHHe») MexAy Bu Y. IIpu stux yeuo4 
BHAX B OOUeM CJIy¥ae HSMeHEHNe NOTCHYMAIbHOM NMOBepxHocTH OyseT onpe-| 
AeATBCH H3MeHeHHeM Oosee YeEM OMHOTO TapameTpa. | 

OKCHEPUMEHTAJIbHbIe JAHHbIe NOATBepxawoT 9TH saKmouenus. TIpu Hane+} 
Ce€HHH Ha rpaduk SKCNepHMEHTAJbHbIX 8HAYCHHH SHEP AKTHBALMU H TenwOTh4 
peakuuu (°) TOUKH JOAKATCA MOCTATOUHO 61M3KO K OMHOL H TOL 2%e MpAMOii B Tex 
Clyuanx, KOra JeHCTBUTeNbHO B payuKane R (uu R’) Bappupyer TombKo 3a4} 
MECTHT@b Y. OTA 3AKOHOMEPHOCTh BHINOAHACTCA XY2Ke, eCJIM B PARY peakunly 


* 
pyrumyu cropamu, Mpennonaraerca, uTo MoTeHIMaIbHbIe KPMBble, OTHOCHIMeCH K pasHY: 
HBIM peareHTaM, Ha YKa3aHHOM yuacTKe He MepeceKaioTca. OGcy2KqeHHe STOO Bompoca cM., Ha 
mpumep, (8). | 
HP | 


i 


apbupyet atom X uM B*.Ecau xe Ha rpapuk HaHOcHTb 3HayeHusa E u Q aaa 
eakuui Bua RB + R’->R-+ BR’, pasanyatomuxca mpupopoli AByX WH, 
em Oolee, BCeX Tpex KoMnNOHeHTOB (R, B, R’), TO TOUKH O%KaTca He na ps- 
Yi0, 4 B OCHOBHOM BHYTPH NOJIOChI WHpHHOH ~3,5 KKaJl MB HEKOTOPDIX CJIy- 
aX BbIXOJAT 3a Tpefeibl 9TOH omocwI (°). ; 

C TeopeTHuecKOl TOUKH 3peHHA CNeAVeT O%KUJaTb, TO MPH JaspHeliueM yTou- 
CHHH SKCME€PHMECHTAbHbIX JaHHbIX in Eu Q OKaxKeTca, 4TO AIA peakuuil, 
ASIMYAIOWNXCA, HANPHMep, MPHpOAO AByX payuKanoB, 3HayeHusA au b B ypaB- 
eHHu (1) OyayT HecKObKO pa3HUHBI. 

OTO coooparxkenue NoATBepAKaeTca, HanpuMep, ueceqoBanuem B. B. Boesox- 
Koro (°). On Halen, uTO AIA paqa peakuuil 


RH-PR? RP HRG 


KOTOPoM H3meHseTca R(R uv R’— anncdatuyeckue payukavbl), MOXKHO HanNcaTh 
meyroujee COOTHOIIeHHe 


E=a—0,27Q. 


\Ka3aslOCb, YTO BeIMYHHA A, HMeIOUad CMBIC SHEPrHH aKTHBaWMH pu Q =O, 
BA3aHa CO CTpoeHHem R’ u WIA paAya pawqukanoB MoxeT ObITb Halijena. 

SaBucumocTh a u b or NpHposbl pearupyioulux MOJeKYJ UH HOHOB XOpOUo 
SBECTHA TaKKe JIA HOHHBIX, B YACTHOCTH, MPOTEOHTHYeCKHX peakUHl (O630pbI 
m. (°)). O{HaKO M0Ka TOJIbKO B HEKOTOPHIX CJIY4YaAX YaOCb CBAZATb 3HaueHHe b 
9 CTPYKTYPHbIMH XapakTepHCcTHKaMH Moviekysl (cM. (°)). 


VWactutyT xumuyeckol usHKu Tlocrynuso 
Akajemuu Hayk CCCP 11 VIII 1956 


ILMTHPOBAHHAS JIMNTEPATYPA 


1R.Ogg, M. Polanyi, Proc. Manchester. Lit. Phil. Soc., 78, 41 (1933); Trans. Farad. 
c., 31, 604, 1375 (1935); P. Dimroth, Zs. angev. Chem., 46, 571 (1933); M. Evans, 
. Polanyi, Trans. Farad. Soc., 31, 875 (1935); J. Horiuti, M. Polanyi, Acta Phy- 
Sochim. URSS, 2, 505 (1935). 7 M. Evans, M. Polanyi, Trans. Farad. Soc., 34,11 
938). 3? L. P. Hammett, Physical Organic Chemistry, N. Y., 1940; R.P. Bell, Acid- 
ase Catalysis, Oxford, 1941;C. Paeccton, K. lefigaep,l.9% punr, Teopua a6- 
WIKOTHBIX CKOpocteli peaxunii, M., 1948. 4X. C. Bargacapbanu, KX, 23, 1375 
279), JH. H. Tuxomuposa, B.B. Boesponacku nh, JAH, 79, 993 (1951); B. B. 
oeBogc KH ii, COopu. Ipo6nempi Mexanu3ma oprannuecknx peakuni, Tp. Kuescx. copeu., 
ves, 1953, crp. 58. © H. H. Cemeuos, O HekoTopbix mpoOemMax XHMHUeCKONH KHHeTH- 
i W peakUMOHHOM cnoco6Hoctu, Msg. AH CCCP, 1954. *M. Evans,M. Polanyl, 
fms. Farad. Soc., 32, 1333 (1936). ®R. D. Brown, Quart. Rev., 6, 63 (1952). 
H. I. Coxoaos, Coopn. Karanns, Kues, 1950; Yen. dus. nayK, 57, 205 (1955); JAH, 
), 825 (1948). 


* Coornomenne (1) He BHINMOJHACTCA IIpH 3aMeHe OMHOTO aTOMa TaMOHAa, UFpalollero POVJIb 
oma B, Ha Apyroi, 1TO CBA3aHO C MepeceyeHHeM MOTeHI[MAJIbHbIX KPHBbIX, OTHOCAIMHXCA K Pa3- 
MHbIM peareHTam (2) (CM. CHOCKy Ha CTp. 712). ; 
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Pee rat Akanemuu nayrk CCCP 
1957. Tom 112, Ne 4 


PH3HYIECKAA XHMH 


M. YCAHOBHY 


OB YPABHEHUAX JIMKBUAYCA UW COJIMJYCA UEAJIBHBIX CHCTE 
(ITpedcmaeaeno axademuxom B. A. Kapeunoim 31 VIII 1956) 


U3 ypapuenua Kaaneliipona — Kaaysuyca, 3anucaHHoro B Buje 
ip Peas 
Pp» RTT,” 
HM ypaBHeHHA 30TepMbI yMpyrocTH Mapa ABOMHOH cucTembI (3aKOH Paya 
| 
BbIT€KaeT ; 


> Pie ae tage oS : 
See pee , | 

| 

Y,  <ntin—)) | 
Met ae RET (i 


youn A B xUAKOH (chase, HaxO,AMelicA B paBHOBeCHH C TBepyoH cbas0nH TI 
Temulepatype 7; La u Ts —cCOOTBeTCTBeEHHO TeNwOTa HM TeMNepaTypa NJ 
yenva A; R—yunBepcasbHad ra30Ban nocTosHHad; Yp, Xp, Lg u Tp 
COOTBETCTBYIONLHE BeJIMYMHbI Avid KOMMOHeHTa B. 

YpapHenna (1) u (la) Oblmm BprBegeHb! Ban Jlaapom (1) qua HeTIpepbt 
HOrO psa TBepAbIX pacTBopoB. B elicTBHTeJIbHOCTH, KaK Mbl YBHAMM, O} 
He OrpaHHuMBaloTCA CuIydaeM HeMpepbIBHOTO pxfa TBEPAbIX pacTBOpC 
a IIpeACTaBJIAIOT ypaBHeHHe COCTOAHHA UeaJIbHbIX CHCTeM, OObe,HHAIOML 
B CaMOM OOWLeM BAe ypaBHeHve Ksanelipona—Kuaysuyca c 3aKoHom Payw 
OjHako, OHH aA ABJAIOTCA YPaBHEHHAMH JHKBUAyca f (x, T) =O umn com 
ayca f(y, T) = | 

Tlocequue saree ObITb BbIBefeHEI v3 (1) u (la) npH KOneOaHHu yond 
HUTeC/IbHbIX yCOBMH. B cayayae, korga A u B He O6pas3ytoT TBeP AbIX rere 

| 


rye Yx—MouapHad JomA KOMMOHeHTa A B TBepyoH dbase; X Si eso 


pos, T.e. Ya=1u Yg=1, Kaxygoe u3 ABYX ypaBHeHHH oOOpamaerca 
U3BeCTHY!O JOrapHMuky (ypaBHeHue HKBHAyca) Ipeyepa 


PT = 7) / 
—InX,s= Rn : (| 
i} 

Lp (Tg —T) | 
eee ( 


Peta copmecTHo (2) u(2a) qua 9BTeKTUYeCKOli TOUKH (T= Tg), B KOI 
poh X,-+Y, = 1, nonyyaem 
Be Ce eae AS Ln te) 
exp = ao i ae ) + ‘exp aa F Bf 
A‘E BIE 
Ilo Touke NepeceyeHuaA KPHBbIX, BbIPaxKalouluX 3aBMCHMOCTH 
Liem i DONT =F) 
eee (—-t AS) Cee eee 
P Pre ae RT,T 
oT 7, HaxoyquM Tg. SHaa Tp, Mb JerKO MOXeM HalitH cocTaB 3BTeKTH | 
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Ypapuenve (3) mpeycraBaner ypaBHeHue comMyyca WeabHOli cucTembr 
€ 9BTCKTHKOH. 
B cuyyae, korga A u B o6pasytor nenpeppiBnblii ps TRepALIX pacTBOpoB 


Oe3 akctpemymMoB*, Xa+Xg=1 nu Ya+Ypg=1. Cou€éran 92tu yCJIOBHA 
c (1) u (Ja), nonyyaem: 


: Ly (Tg —T) 
am oo gee ie 
nner (Ta eT} Lint) 2 
Re eee ORT ST 


ITO ypaBHeHHe BbIBeJ JOBONbHO COXKHBIM TyTem Seb (2). Ono sB- 
JACTCA YpaBHeEHHeM JIMKBHJyca HelpepbIBHOrO pxAJa TBeEPAbIX pacTBOpoB, 
NOAYHHAIOWNXCA 3akoHy Payua. 

YpaBneHve coMgAyca, Tak»xe NouyyeHHoe SevbieM, 3allMMerca B BHJe; 


LoS 2) 
A a 1 — exp ee : 
ines (Lp (Tg —T) ee 2) 
Ee) oR Tel tec Re 


Takum oOpa30M, HeaNbHbIM (NOYHHAIOWMMCA 3aKoHy Pay.) cucremam 
OTBeYaIOT Ba THIMa MarpaMM: 9BTeKTHYeCKad MH AHarpamMa I Tuna PoseOoma. 
Onu onucpiBatotca ypaBHeHuamu (2), (2a), (3), (4) u (5). 


VMucrutyT XWMM4eCKHX HaYyK Tocrynuao 
Akayemun HayK Ka3CCP 31 VIII 1956 


WHMTHMPOBAHHAH JIMTEPATYPA 


1B. A. Anocos,C.A.Toroguu, OcHosuble natama PH3HKO-XHMHYECKOLO aHasin3a, 
M.—JI., 1947, crp. 319—320.  * H. Seltz, J. Am. Chem. Soc., 56, 307 (1934). 


* OKcTpeMyMbl mpoTHBopeyaT 3aKoHy Payua. 


Jjoxrnaygp AkaweMun Hayk cccP 
1957. Tom 112, Ne 4 


PH3HYECKAA XHMH 


3. & YAMKOBCKHH 


HEKOTOPBIE JAHHbIE 0 KOI®O®HWMEHTAX FETEPOANOPY3HH 
B CMJIABAX Cu— Ni, Fe—Ni, Fe—Cr C HCKA)KEHHOM 
W HEMCKA)KEHHOM KPHCTAJWJIMYECKOH PEWETKOU 


(IIpedcmaseneno axademuxom I. B. Kypdtmoeoim 3 VIT 1956) 


B aHHOM HcCeOBaHHH BbINOJHAJIOCh peHTTeHorpaduyeckoe OMpeseseHH 
KOaPPHUHEHTOB reTepog_udpy3uu mo cnocoby, omucanHomy B (*). Msrorosias 
IUHecH OOpasiibl NpeACTaBAIM MOCKHe AHCKH OJHOFO H3 KOMMOHEHTOB Mamer 
pom 7 MM, 3/ICKTPOJIMTHYeCCKH NOKPbHIBABIUHeCA IJIEHKOM pyroro MeTada Tpe 
6yemoli TOMMMHbI. CocTaBHOH OOpasel, NOMelaJCA B WHJIMH]pHyecKylo KaMep 
WIA OOpaTHOH PeCHTTEHOCbEMKH C MameTpom OapabaHa 72 MM, HaCaxKHBaBLyho- 
CA Ha KATO ocTpodokycHouw Tpy6Ku (puc. 1). Bo Bpema cbemKH OcyllecTB 
JIAJIOCb BpallleHhe OOpasia BOKpyr OCH, NepneHAUKYAPHOH ero MOBepXHOCTH 
Masada MHCTPyMeHTaJIbHad WHPUHA JIMHUM OOeCHeYHBaN ach NOJYYeHHeM OCTpOr 
tpoxyca, pacnoslaraBleroca Ha Kpyre (POKYCHPOBaHHA, Ha KOTOPOM NloMelasHec 
TakxKe mvieHKa HU OOpaseu. JIMHeHbIeC pasMepbl (POKaIbHOrO NATHA OObIMHO H 
upeppiuanmH 70—80 wu. Tipu uccneqoBaHun pa3s/IMYHbIX CHCTeM NPHMeHAOC 
U3 yueHHe pasHOH JIMHbI BOJIHbI OT pasHbIX aHoJoB (Fe — B cJTyyae CHCTeEMb 
Cu — Ni, V — npu uccneqoBannuu cuctemb! Fe — Cr, Cr — qua nomyyuenu 
peHTreHOrpamm B cuctTeme Fe — Ni; ano Fe npumensuca c Mn duabtTpom, up 
BaHaJMeEBOM aHOJe HCHOMb3OBaIaCb TONbKO Bi JHHHA). B CBA3H C MaOH TensO 
MIPpOBOJHOCTbIO MaTepHasa NPHMCHABIWHXCA AHOAOB TOK Yepe3 TpyOKy He mper 
BHA OObINHO 0,25—0,5 Ma npn HanpsxeHHH 30—40 xs. [luTanacb Tpy6Ka oF 
OObIYHOH BbICOKOBOJIbTHOH YCTaHOBKH, B KOTOPOH Welb Hakala HUTH TpyOK 
Opa cTaOuM3supoBana. Jia OcyleCcTBJICEHHA CpaBHeCHHA HHTCHCHBHOCTH JMB 
Ha Ppa3HbIX CHUMKAX, YTO ObIIO MONE3HO B KOHTPOJIbHbIX WeAX, CHAMKH BBbINOU4 
HANMCb CO CTaHAapTOM, H38POTOBJEHHBIM B (POpMe HaKJAaHOFO MOCKOTO CeKTOpE: 
qucka HeOobWUon TonmMHbI (0,2—0,3 mM) u3 BellecTBa, Jatollero uHTepide+ 
PCHUHOHHbI€ JIMHHH B OarONnpHATHOM HHATepBase yrJOB. 

IIpu uceneqopannu cuctem Cu — Ni, Fe — Ni u Fe — Cr — ucnomp3opa4 
NMCb OOpasubl W3 JHCKOB KaxXJOTO KOMMOHEHTA, NOKPbIBABIUHXCA COeM 
Apyroro. Bp NpHroToBJeHbl TakKxKe OTACMbHbIe OT MOANO*RKU nenKu Ni, Cu, 
Fe, koTopble 40 AuddysvouHoro OTAKUTAa NOABepraduch pasqeMbHOMy HarpeBa- 
HHIO C UeJIbIO CHATHA “HCKAKCHHHM» PelUeTKH HW MpHBeJeHHA MeTaWa B COCTOS- 
Hue O1H3K0e€ K PaBHOBeCHOMy. | 

IIpeqpaputTembHoe peHTreHorpaduyeckoe uccmeqoBaHHe MoKa3aso, YTO He- 
MOCPEACTBEHHO NOCHE SIEKTPONH3a NO yyarollnecs MCHKH OOHAPy2KUBAWT pa3s- 
MBITHE JIMHMM Ha peHTrenorpammax. Pacuet (poToMerpHyecKHX KPHBbIX Pa3MBITHIX! 
JIMHAM, BbINOJHEHHBIM MeTOAaMH TapMOHMYeCKOrO aHasH3a (*), MO3BOUIM onpe- 
WeHTb BeJIMYMHY «MUKpoOsepopmMauni» H pasMep MO3aH4HbIX OGsacTeit 
B nuleHkax. Iloce npesBapHtTenbHOrO OTKUra y2xKe MPH CpaBHHTebHO HUSKUX! 
Temnepatypax (400—500°) ucxoqnoe pasMbiTue JMNM MpaKTHYeCKH CHUMAJIOCb. 
Tluppysnonnpili omkur BHINOTHAICA AA OOpasnos: 1) u3 aneKTpOMUTHYECKOTE 
IJIGHKH, OCa2%KCHHOH Ha MaCCHBHbIM AUCK; 2) M3 ABYX SIeEKTPOMMTHUeCKUX MIe~ 
HOK, NOCACAOBATEIbHO OCAKNCHHEIX, H 3) H3 SEKTPOJHTHYECKON MeHKH, Movy- 
YeHHOH B CBOOOAHOM COCTOAHHH HW MpeABapHTeNbHO OTOXKEHHOL 10 NoctaTouHo 
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BICOKHX TemnepatTyp (wieHKH Cu — yo 1060°, naenxu Ni u Fe — yo 1100°) 
ocué Yero OHA NOJKHMAaJIaCb K MACCHBHOMY paBHOBeCcHOMy JUCKY BTOporo KOM- 
(OHEHTA JIA OCYINECTBICHHA HaleKHOFO KOHTAKTa. Takum OOpa3om reTepogud- 
YSHA OCYINECTBAIAaCb: a) B OOpasilax, re o6a KoMNOHeHTA OblIM B CocTOAHHH 
WIH3KOM K PaBHOBeCHOMY, 6) B OOpasuax C OOOMMH HepaBHOBeCHbIMH KOMIOHeH- 
aMH B HCXOJHOM COCTOAHHH H 
) B OOpasuax c OJHHM paBHO- 
€CHbIM H OJHHM HepaBHoBec- 
bIM KOMNOHeEHTOM. K corkaue- 
M10, (uqppy3HOHHHIN OT*KUT OO- 
a3Il0B C HoyKaTOH neHKol 
rf He yflalocb OCyLIecTBUTb 
e3ylpeqHo, moyemMy aHHBIe 
| Auppysnu AWA oOpasya c 
OOHMH KOMMOHeCHTaMH B paB- 
(OBECHOM COCTOAHHH B CHCTeme 
‘e — Cr nomyueHb! He Opis. 


Tuddy3Honnple OTKHTH ~~ to. 
OpasloB H mpesBapuTebHbIe © e 
TXKHTH WJIEHOK MPOW3BOAH MHC 
1460 B BakyyMHOli mean (Fe — Puc. 1. Cxema nonyyenua pextresorpamm: 1 — xKop- 


B), aH60 5 new c arwoctepoi TP TPYSK, 2 = aoa rBy6aH, 8 —opnye Kawepts, 
de. ONTHMaIbHbIe TONUIMHbI gapta, 6— oOpase, u craugapt, 7—Ban mortopa, 
JIEKTPOJIHTHYeCKHX TleHoK 8 — upyaxuua, 9 — npoksayKa, 10 — ycranopowas 
IIH PaCCUHTAaHbI 10 TOMILHHeE mak6a, J1— hopma craufapra 

ON yNormowlawwmero COA H 

[OTBEpKeHbI OMbITHBIM IyTeM (mieHKa Ni na Cu 3 yu; mienKka Cu ua Ni 3,5p, 
wieHKka Fe wa Cr 4,5 wu; mmenka Cr Ha Fe 2,5 uw, nienxa Ni ua Fe 5,3 yn, 
meHka Fe wa Nil,3 vp. I[pupegenupie yudpbl cnpaBeQHBbI JI PeHTTeHOB- 
KOFO H3JyYeHHA, YKAa3aHHOTO BBILLe). 

Kaxypiii o6pa3el noyBepramca QudPy3HOHHBIM OTKUTaM MpOMOMKUTeMbHO- 
ThIQ | yac MPH NOCTeOBaTebHO BOSpacTaBIUIHX TeMMepaTypax, HayMHas c 
400°, vepe3 100°. Ilocne kaon quddpy3HOHHOH BbI,epKKH, (PUKCHPOBAaOCb 
I[3MCHEHHE paciipeyesIeHHA KOHUCHTpallui, NO cpaBHeHHIO C NOJyYeHHbIM Mocye 
T2KHTAa MPH MpeiuecTBOBaBlUeH Ooee HH3KOH TemnepaType. Tem CaMbIM HCKJIIO- 
alaCb BO3MOXKHOCTb OOpaOoTKH pe3yJIbTaTOB MO WHpOKO H3BeECTHOMY cmocoby 
Aatano (*), HO 3aTO MOyuaocb MpeHMyllecTBO OombIel HayexKHOCTH Ompese- 
leHHA TeMMepaTypHou 3aBuCcuMoCcTH D, nOo Bce 3HayeHHA D pu pasHbix Temme- 
aTypax yCTaHaBJIMBaJHCb NO pe3yJIbTaTaM ONbITOB C OAHHM OOpasyom. Coco 
acueTa BeIHUMHbI D B 3aBHCHMOCTH OT KOHUCHTpallHu OMMcaH B COOOMeHHH (1). 


Ha puc. 2, 3 noKka3anHbl peHTreHorpamMMbl oOpasyoB cuctem Fe — Ni, 
7e — Cr nocae Aucbpy3HOHHbIX OTKHTOB pH pasHbix Temmepatypax. OOpasel B 
ucteme Fe —Cr cocTossl M3 3JIeKTpONHTHYeCKOH MieHKH Fe, ocaxyeHHOH 
ja HepaBHoBecHblli Cr, a B cucreme Fe — Ni — u3 naenku Ni na HepaBHoBec- 
om Fe. 

Ha puc. 4 noKa3aHbl 9KCHePHMeHTaJIbHO HalieHHble pacnpeyeseHHA KOH- 
eHTpaluii B TeX *%e COpasiaxX MOC/e OTKUTOB MPH pasHbix Temuepatypax. Kpu- 
bie B cucTeme Fe — Ni oOHapy2kKuBaloT nuoulayky upu 600° B obmacTH, rye 
)pasyerca pasa Fe — Nis. Ilo JaHHbIM KpUBBIX PHC. 4 4 APyrux anasOrHyHblX, 
THOCAILUXCA K OCTAJIbHbIM OOpasilaM, OblJIH BHIVHCJIeEHbI 3HaueHusa D B (yHKuui 
T KOHICHTpauun u OT Temmepatyphi (ra6a. 1). Ilo qanupim saBpucumoctu lg D 


T = ObluIH ONpeeeHbl SHeEPplH aKTHBALMH Q, 3HayeHUA KOTOPbIX TAKKEe UpH- 


eeHbr B Taos. 1. 

Kak cueyyer 43 MOYYeHHBIX JaHHbIX, Koop puluenTb! rereposuppysuu 
JI “HEPABHOBECHBIX» H JI MpeBapHTebHO OTOK2KEHHBIX OOpasloB OTMMGA- 
TCs] BECbMa 3aMeTHO (HampuMep, B cucteme Cu — Ni B 20 pas). 9TO oOcTOH- 
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TaOnuna 1. 


A. Cucrema Cu—Ni. D-10"! cm?/cex. 
O6a Komnonenta ecnaeaes Cu DasapEsce NN HepaB- | Q6a KomnoHeHTAa paBHoBecntr | 
KOoHUeHTpauna Cu, aT. % KOHWeHTpauua-Cu, aT. % KOHUeHTpauua Cu, aT. % 
EcG 
47 | 33 50 72 90 17 33 50 72 | 90 17 33 
600 220) — | <4) 5 1678) OS a a aes 
700 46 RonO | ool Oe AO) 4,5) 4,6 1,6) A, A250) lee 
800 — | 9,6] 10,2] 44,0|20,4| 4,4] 4,5] 4,6] 4,8] 5,5] 0,4, — 
900 |= 1— | — | 2 Ss) 462110, 3a ae ee 2 oe 
1000 —|— — —;—}]—}] — == |-=s 1) = | MOs0N24e2 
| 
MKT | 43): | Seber cee nl 34 =. 
en ad 
B. Cuctema 
Bb. Cucrema Fe—Ni. D-101!2 cm?/cex. Fe—Cr. D-1011 cm?/cex. 
| 
O6a KOMNOHeHTa HepaBHOBeCHE! O6a eee paBHo- O6a abeaiie es HepaBHO- — 
KOHUeHTpauua Ni, aT. % KOHUeHTpauna Ni, aT. % KOHLeHTpaua Cr, ar. 9 
XGA XG 
31 46 62 | 77 | 92 31 41 | 62 | 77 92 
600. | 47) 2 ee eas 
700 6,6) 8,0] 9,5} 11,6, — | 41,3} —| —|—] 2,6 900 
800 — | 28,4; —| — | —] 41,4) — | — | 24 | 20 1000 
900 —| —{|—]} —|—)} 70,0} 92) 122) —} ~— | 
| 
| | =a |iwes | 46 | — | 8 gees Jess] — 12,5 8.5 1 
” [-aT > P-arT 


| 
TEJIbCTBO HHOPa YCKOJIb3aeT OT HAOMIOACHHA Ip OMpeseeHHH KOIPPHUHeHTOB 
Aupy3u4H HEKOTOPbIMH MeTOJaMH, HCNOMb3SYIOULUMU pasHOaKTUBHble H30TOMbI 
rye HeOOxo,uMoe BpeMA AudpySHOHHBIX OTKHFOB COCTABJIAeT JECATKH YaCOB 
HCXOJHbIe Pa3sJIMYHA B NOBEJCHHM OOpasloB yCMeBaloT HHBEJHpOBAaTbCA. 1 
B 9TOH CBA3H CJleyeT 3aMeTHTb, YTO peHTreHorpacuyeckaad MeTOANKA Oper 
yenenua D paccautana Ha perucTpaluio Audpby3sHouHoro Mpouecca Ha OTPe3Ke 
=~ 5-10™* cM, yTo mpu Bpemenax oT 10 Jo 104 cex. nosBomseT ONpezenATh KOIp>| 
(pHUMeHTHE AU@py3sHH B UHTepBase ~ 107§ — 10°12 cm2/cex. BosmoxnocTE 
HCHOJIbSOBaHHA MaJIbIX BbIJepXKeK MOSBOJIAeCT MpH peHTreHorpadwyeckom uccse4 
AOBAHHH YCTaHOBHTb OTIHYHA B KOS PuUNeHTax Auddy3snuH y COpasuoB Cc pas: 
HOBECHOM HM HCKa2KeHHOH pemeTKol (*), KOTOpbie HpaloT OMpeseeHHYyIO poOaE 
B pasHbIxX NIpolleccax KPHCTaJVIM3alMU, CBASAHHBIX C WuppysHeli Ha Masble pac- 
CTOAHUA (NOpAKa MMKpOHOB), | 
OnwcaHHad 3dIIe MorpelHocTh B OMpeeeHHH BeHUNHbI KoSdppHUHeHTOE! 
reTepoduppy3suh pH penTrenorpapHyeckom onpeyeseHHH CKabIBaeTca He 
OTHOCHTCJIBHBIX NOPpelHocTeH 3HayeHHl TpayveHTa KOHUeHTpaunit 
X2 
may \ Ac-dx ( 
xy 
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dx. MW IIJI0- 


1 + | 
). C yyeToM morpemHoctu, O6ycnoBneHHOl mpHHATEIMA np 


“¢ “OH Be Mig 


~ 


9 COU . 
006 
: 008 
: 300L 
A 9HH ; 
-ankren-gy ‘Axdaad a.j 9H (O09 
-dJedoHaedaH PLHOHOUNOM 
200 “ID —e24 WMWeloHo i 
eueedgo  osoHHOnEsddpur 
IGNNVdIOHIILHad “€ ‘Hd 
008 


ID OHH 
-ohnAren-oyy “Axdedd IN 
IGHDOdOHARdIH BLHOHOUWOM 
200 “IN — 2 ISWeloHo Out 
eueedoo o1oHHOMEAdpur 
IGWWedIOHIILHOd °% ‘Hd 


‘ 


TIAHQOKIY 


a4 (He) 49(H2) (He) (022) | 
Sy qdoguoug 


cueTe yIpOleHHAMH, CYMMapHasA MOrpelHocTb B ONpeseneHuu D cocrapaser 
40 no 60% npu nono mmMpuHe HHTepepenuHOHHOli amu (yOnera), paBHoli 
| MOMHOTO HHTepBana KOHUeHTpannh. Ecum wWMpHHa nATepdepeHuHOHHOL H- 


Iparnuga 
Gas 


5 cm 
Geof e Th ee 


0 56m aby 0 


Puc. 4. IIpHmepbl KpHBBIX pacripeyeneHuA KOHIeHTpallnii; 
TlOCTpoeHHe MpoBezeHO 0 cmocoby, omHcaHHOMy B (+), no 
aHHbIM PpeHTreHOrpaMM prc. 2, 3 


HM CocTaBsAeT OOMbUTYIO YaCTb NOMHOTO HHTepBaia KOHUCHTpauHl, pacuet- 
A OWMOKA BO3pacTaeT H NP WHpHHe JHHHH B */; NOJIHOrO HHTepBasa KOHUeCHT- 
uM WoxoquT yO 200% oT H3MepHeMOM BeHUHHBI. 


XapbKOBCcKHH YrocyapcTBeHHbIi YHHBepCuTeT . Tlocrynuso 
um. A. M. Toppxoro 29 VIII 1956 


IWMTHMPOBAHHAA JIATEPATYPA 


15. A. Wunec, 9. ®. Vat xoscexkuih, JAH, 111, No6 (1956). 25. A. IMu- 
-c, Octrpookycuble peHTrenoBcKne TpyOKH HM MpHKMaqHOH PeHTTeHOCTPyKTYPHbIt aHasH3, 
5. %*B. 3. Byraxkoes, Aubpy3ua B mMetTanmax u cnuaBax, 1949. 4C. T. Kono- 


-eBc KH i, M3s. AH CCCP, cep. xum., Ne5 (1937). 


TANS) 


Jloxnaypn AkaweMuu Hayk CcCccP 
HFA 1957. Tom 112, Ns 4 


PH3BHTECKAA XHMH, 


M. E. AHHMUWKAS, A. A. KY XOBAUKHM vu C. 3. BOKIWTEHH 
O BJIAAHHWW MPHMECEM HA CKOPOCTb CAMOJHOPY3HH 
(ITpedcmaeaeno axademuxom I. B. Kypdtomosoim 8 IX 1956) 


Bonpoc 0 BAMAHHM MaJbIX KOHICHTpalu JerHpyroulux JJeMeHTOB Ha AMC 
(pySHOHHY10 NOJBHXKHOCTb ATOMOB PaCTBOpHTe/A TBEPAOTO CIWIaBa UMeeT CYUk 
CTBCHHOe IIpakTHYeCKoe 3HAYeHHe B CBA3H C 3aayel NOJYYeHHA CIMAaBOB C 3 
pahee 3aj|aHHbIMH CBOMCTBaMH, B YACTHOCTH *KapOMpoyHbIxX. CueqyeT oTMGa 
BO3elicTBHe IpumMeceH Ha OOBEMHY!O HW rpaHH4Hylo AuPppy3uu. 

Konuenuna, OObxACHAIOIaA BIIMAHHe IpHMeceli Ha CKOPOCTb OObeMHOM a 
(by3Hu wu caMoquddby3sHH BoselicTBHeM HX Ha TepMOJMHAMHYeCKHe CBOMCT 
cngaBa (HampHMep, Ha TenwoTy CcyOwE 


il 
ey Tk MallH), HeNmpHroqua JA OObACHeHH 


Tlapamerppl camogubpysuu cepe6pa B JeHCTBHA MaJIbIX KOHUeCHTpauHH. 7 
cliaBax cepeOpo-Meyb CTBHTeEJIbHO, IPHMeCH CYLIECTBeHHO Ti 
BbILWAaIOT KOSPPHUHEHT Camoduppys3: 
2 | PACTBOPHTeIA IPH CTOMb MaJIbIX KO 
a 3s VWunteppan 
s a oe WeHTpauuAx, Kora TeloTa ucnapeH 
8 & | Sz mom | “yp ec  PaCTBOpHTenaA H Apyrue ero napunady 
3 a = '  HBIe TepMoyqMHamMHYeCKHe CBOHCTE 
TpakTHueCKH HeH3MeHHBI. 
4 0,00 | 0,62 45200 | 690—906 Ana HJJNOCTpauuu 3STOTO MOJIOK' 
2 |0,17 | 0,65 | 45200 | 780—906 HHA Hamu Obl ONpezeueHbI WapameTp 
2 | 0,17 | 1,06 | 41000 | 690—780 camoyu 3HH UH TePpMOJMHAMHYeCKE 
3 | 0,84 | 0,68 | 45200 | 780—906 fanaeieeceh tt! hie nt B JIB 
3 | 0,84] 0,08 | 39000 | 690—906 J P 
4 |4.68| 0.07 | 40600 | 725—906 CHCTemax, H3 KOTOpBIX oqHa (Ag — C 
5 | 5,00] 0,06 | 39900 | 725-880 HMeeT NOO%KUTeMbHbIe, a Ipyras (Ag- 
6 | 8,15 | 0,04 | 38300 | 725—830 Sn) — orpuuaTenbHbie OTKIOHeCHHA 


3akoHa Payas. 

Camoqudpy3Ha ucculeqoBalacb MeTOJOM ToHKoro cosa (1). Haliqenupie 3Hé 

YeHHA MapameTposB camosudpy3Hu mpHBeseubI B Tabu. | uv 2. 
Kak BHyHO 43 TaO. | Hu 2, HeOOb- 


WOH MpoweHT MpHMecH Meu MH OO0Ba TaOnuna 2 


SHAUHTEJIbHO CHHKaeT SHEPrH!lO aKTH- Tlapametpb! camozubdysun cepeOpa B- 
BallMH cepedpa. clllaBax cepe6po-o10B0 
IIpumecu B  xKOmuuectBe 0,17; = 
0,84 % Cu u 0,18% Sn Baustor Ha g : 
SHEprHlO aKTHBaUMH JIMUIb MPH OTHO- S > one Mutepra, 
CHTCJIbHO HH3KHX TeMIepaTypax. 5 3 ars Mom | 1 a eae 
TepmMoyuHamuyeckue xapakTepu- 3 a oa a 
CTHKH cepeOpa B paccMaTPpHBaeMbIX CH- : 
cTeMax ObIJIH OlpeeueHbl HAMM 9KcTe- 
PHMeHTAJIbHO MeTOJOM H30TOMHOrO 06- 7 | 0,48] 0,622 | 45200 | 830—9¢ 
mena (?). Ilomumo sToro, Avis CHCTeMBI : ae ne one Le 
cepeOpo—mefb TeluloTa pasOaBneHus 9 0'91 0.170 | 40500 700 
Opa paccuMTaHa 0 nos.ysMmupuyec- 10 | 2,80 | 0,200 | 40250 | 700—8% 
KUM (pOpMyviaM, Mpejwoxennbim Kpyn- 11 | 4,56 | 0,225 | 39700 | 700—82 


KOBCKHM (°). 

Tonyuennnie TeMIOTHI pasOaBJIeHHA cepeOpa B pacTBopax, CosepxKalux J 
1,68 ar. % mequ u fo 2,8 ar. % onosa, pakTHyecKH paBHbl Hy. Best 
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HI, OTHOCAMMMECA K ClIaBaM Ooee SHAYNTEMDHLIX KOHLeHTpaunii, mpeycraB- 
abl B Tau. 3. M3 Hux BuAHO, UTO AudpysnouHbIe XapaKkTepucTHKH cnaBOB 
MAIOTCH OOM UYBCTBHTEIbHBIMH K TIPHMCCSIM, YeM TepMOAMHAaMMUeCKhHe. 

OueBu HO, YTO Mabie WOOaBKH He MOryT CyMeCTBeHHO HeMeHHTS TeNJIOTY 


MapeHHA, KOTOpad ABNIAeCTCA CpefHel BeNMYHHOH. Oneprun nepexoyuoro 
STOAHHA CamMOAupy3sHH BOMH3H aTO- 


B MpHMeCH MOXET OBITb pe3sKO CHH2Ke- AB er gs le 
, YTO CKa3bIBaeTCA Ha CKOPOCTH CaMO- TensoTbl pas6aBienua cepe6pa 
Piy3Hu, OCOOeHHO Mp OTHOCHTeEbHO 
BbICOKHX TemMllepaTypax.OtTmetum, uTO Tensora pas6ansnenHa 
ble IIpHMeCH He MOryT JaTb 3HaUH- BBB ceed AP ORDEOR SOLON ONY 
IbHOTO YMCHbINeHH A CKOpocTH Auy- ft dala hing 

aT. % SKcnepHM. | pacaeTH. 
M, TaK KaK He MOryT ObITb peaH30- naunpie | annie 


Hb! ObITHI, B KOTOPbIX H€ CKa3bIBalaCcb 
| = =TIpPOBOJMMOCTb OCHOBHOH Macchi 


McTasa. ia : ee panel —16 
IIpuynnok usmMenenua Jucdby3u0n- AeoSh Hee mia ee 


IX XapaKTepHCTHK pa3OaBJICHHbIX 
CTBOPOB ABJIA€TCA BOSHHKHOBEHHE BOKPYP ATOMOB PaCTBOPeHHOTO BelMecTBAa 06- 
eTeli C MOBbIINeHHOH MOBHKHOCTbIO HJM TaK Ha3bIBaeMbIX «KOPOTKHX MyTelt 
@dpysun» (*). HesapucuMo OT KOHKpeTHBIX IIPHUHH NOABJICHHA «KOPOTKUX 
Tel WUppy3nu», BOSHUKAaeT 3ajaua ONHCaHHA BIIMAHUA UX Ha CpefHIOIO NOJ- 
XKHOCTbh ATOMOB B CIVaBe. 

PaccMOTpyxM CuleAyrollly1o Mpoctyio Mojeub. Ilyctb mpHMecH co3yaroT B YaCcTH 
EMA ¢ MOBHIIMCHHBIH KOSPPHLHEHT Camosuddysuu D1, B TO BpeMs Kak KoaIp- 
HeHT CamOAudpy3sHH ycToro pacTBopHuTessA paBeH Do, a adptbeKTHBHBIM KoOs(p- 
[MeHT Camoquddy3sun — D. 

HuddpysnonHoe conpoTuBsieHve cpeAbl IPH WOCMeAOBaTebHOM COeAMHEHHH 
yuacTKOB MpHOWIH2KeHHO paBHOo CyMMe UX Audpy3HOHHbIX CONpOTHBMeHHH (qa 
AULMOHAPHOTO Pe2XHMa 9TO ABJIAETCA CTPOTHM), T. €. paBHO CYMMe BeJIHUHH, 


PaTHBIX KoOSpPpHUMeHTy Auppysun (s-). 


-OTO TIpHOsMKeHHe, IpHroAnoe Aa OnucaHHa Audpy3Hu NO JIMHEHHbIM Tpaek- 
PHAM, IIpHMeHHMO, Kak 9TO Jlaslee Oy eT MOKa3aHO, K NOrpaHuyHOH Auppy3sun 

COBepINeHHO He OMHCbIBaeT OOBeEMHYIO. 

JleicTBHTeJIbHO, PaBeHCTBO HyJJIO KoadpuuveHTa Auppy3sHv B OAHOM H3 
[ACTKOB IIPHOCTaHaBJIMBaeT BeCb mpouecc (D = 0), 4TO, KOHeEUHO, He JOJKHO 
MCTb MeCTa IIpH OObemMHOH Audpy3snu. Take HelmpaBHJIbHbIM OyeT CyMMHpO- 
Hue IpOBosuMoctTeh (D;), YTO OTBEUAeT IIpeACTABJIEHHIO O NapaJebHOM Te4ve- 
4M T0TOKOB. B stom slerkO yOeQuTbCA, IPHHAB OM H3 NapwWuabHbIxX Koad- 
MUHeHTOB Juddy3sHu paBHbiImM OecKOHeYHOCTH. 

OueBn HO, uTO HamMuNe B OObeMe OOACTeH C H3MCHEHHONM MOABUKHOCTHIO HE 
BeuaeT HH MapasJIeIbHOMY, HH TOCeAOBATebHOMY COeAHHEHHAM. 

J\ia craumonapuoro mpouecca Aupy3Hu YTOT BONpOC MoXeT ObITb paccMOT- 
sH B OOuIeM Bue. JlelicTBHe TaKOH OOMACTH COBEpLICHHO NOJOOHO BJIMAHHIO Ha 
IEKTPHYeCcKoe MOVe cep BHYTPH AHIIEKTPUKA C OTJHUHBIM 3HaYeHHeM AMSJICKT- 
queckOlH MOCTOAHHOM, TaK Kak ypaHeHue Ilyaccona Ip OTCYTCTBHH 3apAOB 
<BUBAJICHTHO Juddpy3HOHHOM cTalMOHapHOW 3ayaye. 

Tia cnyyan ccbepuyeckux oOsacTel STH 3aauH pacCMaTPHBAawTCA B CBASH 

BBIBOJOM ypaBHenuii Kaaysuyca — Mocottu, Jlopeny — JIopenua, Teo- 
Ael MAPHUTHOL npOHUaemocry HT. 1. Ja dJ1MNCON Aa bHBIX oojacTeH pelle- 
Ae lan Dpuke (°), mpH paccMOTpeHHH SCKTPONpPOBOAHOCTH CyCHeHSHH. 

Jina caryyaa ccepuyeckux oOmacteli M MasIbIX KOHUeHTpalMl STO pellleHue 
KET ObITh 3aMHCaHO B CJIeYIOU[eM BUJe: 


D—Dy _ D,— Do 1 
Do tops (1) 


JAH, rt. 112, Ne 4 724 


Jina cayuaa a<! ypaBHeHve epexoquT B  cwleqyroulee: 


D—Do Do _ ( ell Bs) ( 
; ‘\ Do rv 3p Dy, i 
Takum oOpasom, ecuu Do, TO: 
D—Dbo ah 30. (: 


Do 


Dro o3HayaeT, YTO BbIKIIOUAeTCH HE p-YaCTb oObemMa, Kak 9TO HMeWIO ObI MCT 
pH MOCWeAOBaTeIbHOM COeAMHEHHH, a BeJMIMHA BTpoe Od6blUadn. : 
Viz ypapnenua (2), BOCNONSOBAaBLIMCbh BbIParxKeHHeM, ONpeACMAIOULUM SHE] 
THIO aKTHBallHu 
dnD_£ 
or ine 


HeTpyJHO BbIBeCTH SpPeKTHBHOe 3HaveHHe SHePru akTHBAUHM UH TpeSKer 
HeHUHaIbHoro (bakTopa: 


fi eee oe eee ( 
A = A{I + 39—95'(1— ah ( 


rye Ep) u Do — 2Heprus akTuBalluu U KosppuuMenT AAPpysuu YCTOrO pacts 
puteisa, £1 u D1 — TO Xe, OTHOCAIICeCA K oO1acTH C NOBbILIEHHOM NOJBHKHOCTh 

Msi Buqum, uto npu Di->co, E = Eo, 4To €CTECTBCHHO, HOO B 3THX yeu 
BUAX Auppysus Her BHE OOACTEL C NOBBILEHHOM MOABH2KHOCTbIO. Tak Kak 
E:1 = E,) CHOBa BO3HHKaeT paBe 
cTtso E= Ey, E fomxKHO pox 
JMTb Uepes MAKCHMYM. 

JImHetiHad 3aBHCHMOCTb Mex 
u3MeneHveM KoadpdpHuNeHTa caM 
upy3HH HW KOHWeHTpalvel B 
NOHAeTCH JI CnwiaBa cepedpa 
Me]bIO IIpH KOHIWeCHTPaluax, 
mpeppiuaimux 2 aT. %, a 
omoBom — | art. %. 

Yraopoh KosdpulvHeHT IpAMH 
Ha puc. | CcBa3aH Cc JBYMA XapakTep 
cTHKaMH e H D1, KoTOpbie He MOr 


Puc. 1. KonmentpalwonHad 3aBHCHMOCTb 6pITb ONpeeIeHbI H3 OHOFO OMIT 
died Coen eon ODO i tig Vga Vimerores, OHakO, BO3MO2KHOC 
2— Ag—Cu AIA CeRYIOWUX FByX OLeHOK. 
1. [Ipunas Di=oo, MBI noy4a 
M3 BeIHYHHBI e palvyc Bos! 

IWeHHOH oOnacTH. 9TO sHayeHHe, paBHoe B cucteme Ag — Cu 4-10°8 cm H: 
cucteme Ag — Sn 7-108 cm, 6yqeT HH>KHUM Mpeyenom Ppaquyca, ITO BHAHO | 
ypaBHennal (2). ) 


f 2 & 4 5 6 am. %, 


O, 


2. Ws temnepatypHolt 3aBpucumocTu C4UHTaA, 4TO e He 3aBHCHT 
0 


TeMlepaTypbl H, NPHHAB Aa Di SKCHOHCHUMAMbHYWO 3aBHCHMOCTb, MOXKHO fF 
JyuvTb 3HayeHve Di. Pacuer noKka3blpaeT, YTO B HCCIeAOBaHHbIX CHCTeMaX € 
BeIMYHHA BbIPaKaeTCA ypaBHeHHAMH: 


ss 7000° 
D, = 1,1-10-% exp (a) (Ag — Cu), 


e 18000 | 
ae Ge) exp (Fr | ioe), | 
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BosuukaeT Bompoc 0 IpuMeHuMocTH CooTHomeHHaA (1) Jun OnMCAaHnsA npouec- 
} HANOKEHHA OOBEMHON AuPpysnn u Auppy3uu no rpanuiam 3epen H 6OKOB. 
-BHMMOMY OJlarojlapxA TOMY, YTO 3/eCb «KOPOTKHe» MYTH CoeMHAIOTCA pyr 
[pyroM, Oonee OuIM3KHM NpHOmKeHHeM JA OOnbUINX IfyTell judpysun 
IAeTCH TIpeAcTaBleHHe O MWapaebHOM COeHHEHHH compoTuByennit. 

PaccMoTpuM C aHaJIOrHyHOH TOUKH 3peHHA BAMAHHe MpuMeceli Ha norpa- 
qHy10 Audpysur. Hockonpky norpanuyHnad Jubpy3sua Moxer paccMaTpHBaTb- 
KaK NOCJI€OBaTeMbHOe COCAMHEHHE COMPOTHBeHHH, MasIble MpHMecH MO- 
pe3KO YMCHbILNTb a(pPeKTHBHbI KOsppHUnenT Auppysuu. M3 ypaspnenua (1) 
1 OOBEMHON Audpy3uu cuesyer, uro ecm Di=0, Pe. uTo B HEKOTOPOH c(pepe 


bby3sHA tpeKkpailaetcs, To iota BEC 


Do ay 

Takum o6pa3som, adbekT JelicrBua OOnacTH C HYeBOI NOABUKHOCTHIO B 
/pasa Oompue oddpekTa, KOTOpbIi 6b Obl IPH lapasebHOM CoeqNHeHHH. 
Mexyy Tem noKa3ano (°), uro 0,1% Gopa ymenbuiaert KoappulneHnT Audpysun 
Ba 110 TpaHullamM 3epeH HuKeNA NoUTH B 10 pas. Dror addeKT, NO-BHAMMOMY, 
[3aH He TOJIbKO C HaJIHUHeM MOBbILCHHOH KOHWeHTpalluu Sopa y rpaHul 3epeH, 
HM C NOBbIMeHHbIM BJIHAHHEM 3aMeJVIAIOWWNX JOOaBOK MpH cxemMe Tocweyo- 
JIbHO COCMHEHHBIX COMpOTHBeHHH. YcKopsromee JelicTBHe KOPOTKHX IyTeHt 
bbysuu B norpaHHyHOn AuddysHu JOwKHO ObITb MeHbIUe, YEM B OOBEMHOL. 
TakuM oOpa3oM, Tip OMHaAKOBOM HHTeCHCHBHOCTH JeliCTBUA 3aMe)JI AION 
peKT OyJleT JelicTBOBaTb Ha rpaHulle cusIbHee, UeM B OOBEME, a YCKOPAIOMNINA 
IbLUe. 

CyvtTaeM MpHATHBIM JOJITOM BbIpPasHTb OnarojapHocTb SH. B. MWesenesy u 
H. Py6uuuireliny 3a o6cyKjeHve pe3sybTaTOB H yKa3aHve JMTepaTyPHbIx 
fOUHHKOB. 


Mockosckuii HHCTHTYT cTasH Tlocrynuao 
um. V1. B. Cranuya 29 VIII 1956 


IMTHPOBAHHAA JIMTEPATYPA 


Cc. H. Kpwxos,A.A.Kyxopunxk uit, JAH, 15,3 (1953). 7 A. A. Ky xo- 
meu, M. E.Anunkaa,C. H. Kpwxkos, KX, 29,7 (1955). *W.Ptiak, 
meeeOolon, Acad. Sci., 2, 3,109 (1954). *C. Zener, J. Appl., okies ZY BW 
ee rik, Phys. Rey., 24,575 (1924) ©. 3.’ boxmremau, Tort. Ty a- 
Ba,C.T. Kumxkuu, 9. Jl. Mopos, Sasog. 1a6., Ne 4 (1955). 
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XHMHIECKAA TEXHOJIOPH 


Unen-koppecnonyent AH CCCP K. Il. JIABPOBCKHM, A. JI. POSEHTAJIb 
u A. X. STJIMT 


O B3AMMOJEMCTBHM DKEJIESHBIX PYJ| C METAHOM B YCJIOBUS 
«KUMALIEPO» CIO 


B paGore (1) onmcaHa Cxema NOJlyyeHHA BOMOpOMa Ha OCHOBE He*pTAHOrO ea 
TEPMOKOHTAKTHBIX TMpoueccos. Bosopogx oOpa3syeTca B pe3ysbTaTe OKUCJIEH 
BOCCTAHOBJICHHOH 2Kee3HOH pybI BOAAHbIM NMapom. BoccTanoBsenue py 
MpOWSBOAUTCA BOAAHBIM Ta30M, NOJYYCHHBIM rasnpuKaluek HepTAHOTO KOKC| 
OxucsieHve HW BOCCTaHOBJICHHe PYbI IPOBOAHTCA B KKHTMALEM» Coe IPH Help| 
PbIBHOM WHPKYJAWMU TBepybIX 4aCTHI. | 

Bo3MOXHbIMH CbIPbeBbIMA HCTOYHHKAMH JIA Wpolecca MOryT CJLYXKUTh 1 
TOJIbKO He*TAHOM KOKC, HO H [pyrue CopTa TONMHB, rasHpuKaluA KOTOPHIX fal 
Ta3 C OTHOCHTeIbHO HEBbICOKHM COJepxKaHvem AByOKHCH yruepoza. OcobE 
MHTepeC MpeCTAaBAIOT TasooOpasHble YIrVieBOAOPOJbl, NOCKObKY Up TpsAmd 
BOCCTAHOBJICHHH 2KeJIE3HBIX Py TAKHMH ra3aMH OTMaaeT CTYNeHb rasnpukaLy) 
a peCypcbI ra30B, B COCTaB KOTOPbIX BXOJAT YIJIEBOOPOJbI, BECbMa 3HAUHTEIbH! 

Temnepatypa IpAMOro BOCCTaHOBJIEHHA KeCSHbIX Py] He JOMKHA peBbILA| 
800—900°; noBbllleHHe TemilepaTypbl BbIIMe yKa3aHHOTO Mpeyema MOKeT Mpi 
BeCTH K CH€KaHHIO pyfbl. Kak n0Ka3aHO paOM UccueqoBaHuh (? *), B sTHX yCu 
BHAX Pe€AKUMOHHAA CHOCOOHOCTb MeTaHa KpalHe HH3Ka H JA NOMHOFO BOCCT 
HOBJICHHA PYAbI B HEMOABUXKHOM CyI0e TpeOyeTca Bpema WO 2—3 cyToK, UpuyE 
Ha NOCM€HUX STalaX BOCCTAHOBJIEHUA OOpasyeTCA SHAYHTENbHOe KOJIMYECT) 
cayKHCTOrO yruepoya. | 

VnepTuocTb MeTaHa B peakUHAX BOCCTAHOBJICHHA CBA3AHa, MO-BHHMOM 
C TEM OOCTOATEIBCTBOM, YTO BOCCTAHOBHTEJIEM ABJISCTCA He M€TaH, a Npolyk’ 
ero pa3loxKeHHA — yruiepoq HM BOsOpoy. Peakuua pacnayja meTana KaTaHuT 
YeCKH YCKOPAeCTCA MeTaJIHYeCKHM xXeNesom. IIpH BoccTaHOBeHHH OTJeC/IbHE 
KPYNHbIX KYCKOB Pyfbl MeTaJWIMYeCKOe %XKese30 COpasyeTca MpexRye Bcero | 
BHelWHeEH MOBEPXHOCTH KYCKa, a IIpH BOCCTaHOBJIGHHH B HenOJBHXKHOM HJ 
ABHXyWeMCcA Coe — Ha Bxoye NOTOKa B cOH. B sTOH OONacTH HauMHaeT Ww 
TeHCHBHO IIpOTeKaTb peakUMA paclaya MeTaHa Ha SJICMeHTLI HM 3aTpyAHAeT! 
AOCTYN yruepofa K HEBOCCTAHOBJICHHBIM YaCTAM pyjbl. Takum oOpasom, B YK 
3aHHbIX CYYaAX METAIIMYECKOe MAKENE3O ABJIACTCA 3ATBOPOM, NPeNATCTBYIOML 
peakUHH, a MpoTeKaHue peakUHM CONPOBOxRaeTcA OOpasoBaHveM caxXH. 

Ha OCHOBaHHH H3J10XKCHHBIX NpeACTAaBJeHU i MOXKHO OKUaTb, UTO U3MeHeH: 
(USHYeCKUX YCIOBUM NPOBeJeHUA NpOWecca, MOSBOJIUT 3HayHTeNBHO yCKOpH 
peakUMIO BOCCTAHOBeHHA py MeTaHoOM. ! 

Takve BO3MOXKHOCTH OTKPbIBaIOTCA IPH HCNONbSOBaHHM «KYMAIIeroy cc 
IIpu npopeyeHuu peakuHv B «KHMAIMeM» CMOe PyAbI KaxKkan U3 yacTUlL B cpe 
HeM HaXOMMTCH B OJMHAKOBbIX TaSOMMHAMMYeCKUX WH KHHETHYeCKHX YCOBUS 
Tlockonbky pasmep yacTul, HEBeIMK, TO BOCCTAHOBUTeb MOKET NonalaTb NOU 
BO Bce TOUKH YacTulbl. Yruepox, o6pasoBaBmuiica Ha KaKOli-mu60 yacTuL 
MOXKeT JIMOO BOCCTaHABJHBATb OKHCJIbI %Kemwe3a Ha TOL xe yacTuue, mHu60 1 
SHPHUMPOBATbCA MpOMyKTAaMU peakUMH M BOCCTAHABIUBATb COceNHe WACTHIL 
Takum oOpasoM, YMeHbIeHHe pasMepoB H NepemeuIMBaHHe YACTUIL LOKI np 
BECTH K YHMUTOKEHHIO 3aTBOPa, MPENATCTBY!OWerO peakKIMH HM K HHTE 
cudukalun mpouecca. 
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Cxema yCTaHOBKH, Ha KOTOpOH U3y4aNOCcb B3aHMOJelicTBHE PYAbI Cc MeTaHOM 
00paxeHa Ha pue. |. ; 

UYactubl pyqbl NOMeWlaIHCb B peakUHOHHy1 TpyOxKy (/) c KapMaHoM lA 
epmonapbl (2) Ha CuO dbapdopoBbIX 4acTHL, WexKallux Ha JOpucroi Kepamu- 
ecko Mviactune (3). Cpepxy Tpy6Ka Oblia NpuKpbiTa TaKOli xe nacTHHOl. 
eakTOp OblJI 8aKJIOYeH B kBapueBbiii KoxyxX (4), Haxo,AMHiicn B euu (5). U3- 
fepeHve TemilepaTypbl NPOWSBOAMNOCh MWaTHHO-aTHHO-poAueBol Tepmona- 
OU, COEMHEHHOH C NoTeHWHOmeTpom (6). Ilepey Hayanom onbira peaKTop 6nit 
aNOJIHEH YIJIEKHCJIbIM Ta30M, a BCH OCTasbHaA CucTema — MeTaHOM. 

Onbir Npopoguca ciezyiouyum mytem. Ilocae jlocTwxKeHuA 2XKeaemol TeM- 
lepaTypbl BK OVA ICA WHPKYJAWMOHHbIH Hacoc CucTembl [larpuKkeera (7) u me- 
‘aH Yepes peomeTp (6) u x0pKanbuueByio TpyOKy (9) nocTynasmyB peaxtop 


Puce. 1. Cxema ycTaHoBKi JIA H3YYCHHA B3aHMOselicTBUA py 
c MeTaHOM 


‘ KKH ALL M» CJIOeM py bl. Berxod ale U3 peakTopa ra3bl NIpOXOAUIH Yepes xop- 
<aibluveByio TpyOxy (/0) uv norsoTutesb c ackaputom (//). Tasbl, ocBo6oxKJeH- 
ible OT BObI H ABYOKHCH yrsiepoja, Yepe3 TpexxOJOBOH KpaH rpayyHpoBaHHoLt 
yopeTKH (/2) BosBpalaiucb Ha IpveM WHpKyJIAWHOHHOrO Hacoca. B GroperKe 
> MOMOMLbIO YPaBHHTeJIbHOM CKJIAHKH MOM ep KUBasOCb aTMOCHepHoe aBseHHe; 
33AMEH TIpOpearHpoBaBllero raza U3 O1opeTKH B CHCTeMY HeMpepbIBHO BBOAUJIUCb 
BexkHe MOpUMuH MmerTana. 

IIpuH mpopeyeHuH ONbITa NepHORuyecKH PerHCTPHpOBaHCb OObeM rasa B O610- 
yeTKe (12) u TemnepaTypa B peakTope. 

O6bem ra3a, NOCTyYMHBUIerO H3 OlopeTKH B CHCTeMy, paBeH OObemy 1ra3a, 
IpopearupopaBiiero WO COz u H2O, 3a Bpryetom oObema CO u He B Uupkyuu- 
yyIOWUX Tasax (H OObema CO2 B CucCTeMme Hepey Hayaviom onmbira). HaOmofaemaa 
KOPOCTb pacxOJOBaHHA MeTaHa H3 OlopeTKH paBHa pa3HOCTH Me?K]ly CKOPOCTbIO 
OpasoBnaHua COz u H2O u cKOpocTbio yBeHYeHHA OObema CO u He B upKyJIH- 
yyIoleM ase. 

PesybTaTbI OMbITOB C pyAOH, MOyYeHHOH MpOKaMBaHHeM HM OKHCJIeHHeM 
AKANbCKOPO CuepuTa, H300parxKeHb! Ha pc. 2H 38. Cosepxanne xKee3a B pyle 
6 Bec. %, pasmep yacTuL 0,2—0,45 MM, HaBecKa pyJbl O Lr, TeMlepaTypa peak- 
uu 740, 800 u 870°, ckopocTb Uupkysauny rasa 160, 320 u 570 cm*/mun. (cooT- 
ercrBeHHO, 3200, 6400 u 11400 nopm. o6bemoB Ha OObeM pyfbI B | yac). Ha 
MCYHKAX 110 OCH aOclMcc OTIOX%KeHO Bpema”A NocMe Havana ombira (t), Ha OCH 
PAMHAT — Pa3HOCTb MexKY KOJIMUCCTBOM MeTaHa, MocTyNMBUerO U3 O1opeTKU 
-cucTemy HM kKosMyuecTBoM COz, NepBOHayabHO HaxOAMBUelicH B peakTOpe 
V) (eTO TocleAHee OMpeLeAAIOCh H3 XOJOCTbIX ONBITOB). 
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V3 Kpmebix Ha puc. 2 3 BUHO, UTO MO Mepe MpOTeKaHHA BOCCTAHOBJeH! 
CKOPOCTb NpOwecca MOCTENeHHO yMCHbIWUAeTCA HW NO H3pacxOOBaHHu 130—150c¢ 
ra3a (4TO ONH3KO K CTeXHOMeTpHyecKOMy pacxojly MeTaHa Ha BOCCTAHOBJICH 
Fe2Os 0 FeO) mpauecc mporekaeT C H€3HaYHTeJIbHOH CKOPOCTBIO. IIpu 87 
HaOsolaeMand CKOPOCTh pacxosoBaHuA MeTaHa JOCTHTaeT HYJIH (CKOPOCTb YE 
auyueuua o6bema CO u He B cucTeMe paBi 
cKopocTH o6pa3opanua COz u He2Q), 
yaxe oObeM Yra3a HeCKOJIbKO YBeJMY 
BaeTCa. SaTeM CKOPOCTb peakItHH pe3i 
Bospactaer, HW mpolecc noTpeOeHuaA rasa | 
HECKOJIbKO MHHYT JOXOJUT JO KOHIa. 

Anamu3 o6pa3l0B pyybl NOKasall, 4 
B Hayasle mpolecca B CHCTeMe OTCYTCTBY 
B CKOJIbKO-HHOYyJ[b 3€MCTHBIX KOJIMUCCTB 
MeTaJIJIHYeCKOe KeNe30, T. €. Mpowece mp 
TeKaeT CTyMeHuaTO 0 BCeH Macce 4aCcTH 
Metanmuueckoe »ele30 HaYHHaeT OOpas 
BbIBATbCA JIMIIb Tocye TOTO, KaK TpeXB 
JICHTHOe %KeNe€30 MOUTH MOJHOCTHIO Tep 
XOJMT B JjByxBasieHTHoe. IlosBneHHe M 
TaJIJIMYeCKOTO XKeNesa CMOCOOCTBYyeT pa 
mayy MeTaHa c oOpas0BaHvemM SHeprHuyHe 
BOCCTaHOBHTeelH — BoAOpoya u yrsepoy 

“ ObICTpO BOCCTaHaBJIUBAIOIUX JBYXBaJIeH 

ae hgeeciete: ol Be oat Hoe 2Kees0 JO MeTasmuueckoro. ITpoue 

1-740°, 2 — 800°, 3—870° HEKOTOpOe BpemMA IpOTeKaeT C CAMOYCKOp 

_ HH€M, TOCKObKY MPOHCxXOqMT Haakon 

Hue KaTaIH3aTOpa — MeTAJIJIMYeECKOTO 2%KeIe3a, a 3aTeEM BECb MeTaH, NOCTY Mal 
IH B p€aKTOP, pa3maraeTca 3a MPOXO NOMHOCTbIO, HM CKOPOCTb BOCCTaHOBJIeH 
PyAbl, NPONOPIMOHaMbHaA KOJMYECTBY MeTaHa, MpopearMpoBaBllero B e 

HMILyY BPeCMeHH, JOCTHraeT NOCTOAHHOrO 

3HaueHHA (aHamH3 rasa, OTOOpaHHoro 

3 CHCTeMBI B STO BpeMA, NOKa3aw, YTO 

cojlep2kahhe MeTaHa B UMpKyJupyroleli 
cmecH He TIpeBbiaeT 5—10 o6temu. %). 

IIpouecc norpe6seHua rasa mupu 870° 

gakaHuMBaca 3a 25—30 muH. 

Ilo ToH »Ke cxeme ObIJIH MpOBe]eHbI 
ONbITbI Ha JaOOpaTOpHOH ycTaHOBKe He- 
CKOJIbKO 60Nlee KPYNHbIX MacilITab6oB — 
IIpH 3arpy3ke pyfbl B peaktop 100— 
200 r. CkopocTb UMpkKyJIAWHH rasa ObI- 
Jia papua 1000—2000 06/06/uac. 

J\1A NOMHOFO BOCCTAHOBJIeHHA O60%K- 
XKCHHOPO OakaNbCKOrO CuepuTa, cMecHu 
40% Toro »*e cHyeputa uv 60% marue- 
THTa KPHBOpOXKCKOrO KpacHoro xeNe3- foe ms © 20 be Bou 
HAKa, Orapka OT OOKHTa KONYeaHa U 
Apyrux oOpa3su0B py TpeOopanoch Puce. 3. Boccranopnenwe pyybl meTaH 
Bpema nlopsqka 1—1,5 uaca. mpu 870°. 1—570 cm"/MHH., 2—320 cme/Mi 

Pe3ybTaTbI ONbITOB MOKa3bIBaIoT, Py eictgene 
yTO pH Temmepatypax 850—900° 8B ycnoBuax «kKunsero» cOA Met 
aKTHBHO BOCCTaHaBJIMBaeT PyJbl. 

Texnuyeckad peau3alna mpowecca BOCCTaHOBJeHUA Py MeTaHOM cBA3a 
ipevke BCErO C BOSMOXKHOCTHIO OPraHh3alluu «KUMALETO» COA PALI; B KOTOP: 
He MIPOHCXOAMJO Obl CIeMIeCHHA YaCTHIL C NpeKpallleHHeM UX JBHKeHHA. 

IIpopepka nlopeyenusa py bl Oba ocymlecTBeHa Ha KpyNHOi MHNOTHOT ycl 
HOBKe C J\MamMeTpom peakTopa 150 mm mpm 3arpy3Ke pybI (o6oxmxeHHOrO € 
726 


10 20 30 =40) = 5 Mur. 


KaJIbCKOTO cHyeputa) 10 Kr. Pasmep yacTtum pyyzbl O-—2 mm. Teno, Heo6xoqu- 
moe JIA NOMOrpewa ra3a H AA MpOBeEHNA PeakKWHH, NOABOAMMOCb Yepes CTEHKY 
annapata. IIpexpamenne «KHNeHUA» COA MPHBeNO Obl K pe3KOMY YMCHBIeHHIO 
remlepatypbl B wenTpe cos. IIpopepka noka3aua, uTo npu 830—900° BosmomuHa 
OpraHv3aluA «KMMAero» COA Oe3 CMMAHHA YacTHU. 3a OMMH 4ac BOCCTAaAHOB- 
MeHHA OblJI NONYYEH NpOAyKT, cojep2xamul 71,6 Bec. % 2xene3a, B TOM UMCIe 
67,5 Bec. % MeTammmueckoro xeNe3sa. CoyepxKaHue yruiepoya B OOpasue cocTaB- 
nano 0,15 Bec. %. 

HsnoxenHoe MO3BONAeCT 8aKIOUHTb, YTO IPH MOMYYeHHH BOAOpONa B Ka- 
YECTBE BOCCTAHOBHTeIA XKeE3HbIX PY MOKET HCNOb3OBATbCA HE TOJIbKO BOJA- 
HOH ra3, HO MH Jpyrve BOCCTaHaBJIMBalONe Tasbl, B TOM UHCJIe ra3sbl C BbI- 
COKHM COjlepxkKaHveM MeTaHa. 

Tlockobky peakUHA BOCCTaHOBJICHHA Py MeTAHOM B «KHIISAIeM» Coe Mpo- 
TeKaeT C OOJIbLIOH CKOPOCTbIO H TEXHHKA MPOBeAeCHHA MpPOUeCCOB B «KHMAINEM» 
coe JOCTarOUHO H3yYeHa, MOXKHO OMKHAATh, ITO ONMCAHHbIM MeTOR HAalifeT scp- 
PEKTHBHOe TIPHMeHeHHe JIA MpOMSBOACTBa ryOuaTorO xeNe3Aa. 


VucrutyT HeptTu Tlocrynuno 
Axayemuv Hayk CCCP 17 VII 1956 


UMTHPOBAHHAA JIMTEPATYPA 


+K. fl. JIasposcxknaid, A. Jl. Posentaapb, Tp. Wucr. nepra AH CCCP, 8, 
134 (1956). 2 H. Il. GuxesBexKuin, Coopn. IlpoussozctBo ry6uatoro xenesa, 1933, 
erp. 77. 35. A. KoBpausb, Cramp, Ne 11—12, 14 (1941). 4 W. G. Clark, Gas., 
18, 24, No 1 (1942). 
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Joxuagn Ankagemun nayrx CCCP 
1957. Tom 112, Ns 4 


PEOAOTHA 


Cc. H. HBAHOB . 


O FEHESHCE KOJINEXAHHbIX MECTOPO)KAEHHM YPAJIA 
(ITpedcmaezeno axademuxom J. C. Kopsacuncxum 25 V 1956) 


B nocyequve rojbl ObVIH MOYYeHbI HOBbIe JaHHble O PeOJIOTHH KOJIYVeAHHbIX 
ecTopoxjeHnl Ypauna. PasBeqounbimu paOoTaMu HW KpyNHOMacuITaOHbIM reow0- 
AYCCKUM KaPTHPOBaHHeM ObIJIO BbICHeEHO, YTO paHee MOAMeYCHHaA B HeKOTO- 
BIX palOHaX IIPHyYpOYeHHOCTh KOWUeaHHbIX MeCTOPO*KAeHHH K Opaxu-aHTu- 
MMHAJIbHBIM CKJlayKam (4) NpeycTaBaaeT codol BooOme XapakTepHy1o OcoGeH- 
OCTb JOKAH3allHH KONYeaHHOrO OpyjeneHua Ha Ypase. K Takum Ke BbIBOJaM 
PUBOANT usyyeHHe H AvTalickHx MecTopoxyenui (1). K anTuKJHHabHbIM 
(pyKTypaM lpHypoyenb! CuOalickoe, Yuanunckoe, Baxp-Y3aKcKxoe, Ty6nH- 
<oe H MHOrHe Apyrue mectopoxyenua IOxuoro Ypasa. Takas Ke 3aKOHOMep- 
OCTb OTMeyaeTCH H B MyrojxKapax. BpiicHeHHe CTPOeHHA PYyAHbIX NOeH Ha 
peqHem Ypauie CHJIbHO 3aTPyYHEHO MeTaMOp@H30BaHHOCTbIO TOPHbIX MOpoL, 
9H 3feCb B NocueqHHe Obl WeTaIbHbIMH paooTamu OCOHapyxKeHna MpHypoyen- 
OCTh KOE AHHOTO OPyJeHeHHA K AHTHKJIMHAJIbHbIM CTpyKTypamM. B uacTHocTu 
1KOe NOJIO*KeHHe OPyAeCHeHHA ycTaHaBHBaeTcaA B Kpacnoypampcxom (B. I. Jlo- 
aHoB HT. A. Kypuuuna) u KupoporpaycKom palioue (8). B patione Jlepuxun- 
<OrO MECTOPOKJCHHA AHTHKJIMHAIbHOe CTpoeHne PyAHOro NOMA, MpesmoaraB- 
leeca panee B. C. Konrespim-J[BopHukoBpm (°), HbIHe NOATBep*KaeTca ry6o- 
AM CTPyYKTYPHbIM OypenHeM. AHTHKJIMHAsIbHOe CTpoeHHe pyOHOcHOrO yuacTKa 
IABIACTCA CeHuac H Ha CyITaHOBCKOM KOJIYe€aHHOM MeCTOpOXJeHHH, pacno- 
OX%KCHHOM HE BTViaBHOH, a B BOCTOUHOL BYJKaHoreHHoH 30He Ypana. Ha lOx- 
om Ypavsie cKayaTble CTPYKTYPbI, K KOTOPbIM IpHypoyeHoO KONE TaHHoe Opy- 
SHEHHE, CJIOMKeHbI (PAYHHCTHYECKH OXApaKTePpH3OBaHHbIMH OTJIOXKCHHAMH HHK- 
2rO, cpeyqHero HM BepXHero jeBona. 

B 1948—1950 rr. B ByKaHOreHHO-OOJIOMOUHBIX 3eJIEHOKAMCHHBIX NOpoax 
sp XHECHJIYPHUCKOrO BOSpacTa, NepeKPbIBaIOWHX C YIIOBbIM HecorslacHeM pyO- 
Melaroujve Tom JleBuxuHcKoro mecTopomyeHua, B. I]. Jlorunoppm Onin 
SHapY2KeHbI KBaPUeBO-MMpHTO-cepHUMTOBbIe H axe YHCTO MUPHTOBbIe OOOCOO- 
HUA. Ilocme MHKpOCKOMMYeCKOrO H3yYeHHA OHH Obl HCTOJIKOBaHbI HM Kak 
WIbKH, BOSHHKIIHe Mp JpeBHeM pa3MbiBe PyJOBMeMlaolINX NOpo H CaMHx 
VAHDIX 3aexkell. ITH OGOCOGMeHHA elCTBUTeMbHO OYCHb NOXOXKU Ha OOJIOMKH 
<PpalJIeHHbIX HM CMJIOWHbIX Py H, HECOMHeHHO, Obl CO3aHbI TEM 2%e PyJo- 
Spas yrollluM MIpoleccoM, 4TO HW CaMH KovI¥eWaHHble 3ayexuH. B noceqHee Bpema 
JAJIOPHYHbIeE MWHPHTHbIe OOOCOGJeHHA B BYJIKAHOreHHOOOJIOMOUHBIX 3eJIeHO- 
IMCHHDIX NOpoOax Obl OOHApy2xKeubl B YyanuHcKoM, TyOuncKom, CuOalickom, 
yITAHOBCKOM H B Apyrux MecTopoxyjennax. JlerambHoe HcceqoBanue H B3aHM- 
9 CONOCTaBeHHe CyMbPHAHEIX OOocoONeHH 3 pasIMYHbIX MecTOpOXxKeHul 
JMBeIO HAC K BbIBOJY, YTO MbI HMeeM JeIO CKOpee BCero Cc TICceBsOMOpdo3aMH 
ipHTa 10 OOJIOMKaM KaKHX-TO BYJITaHOreHHbIX NOPOA, BUAUMO, OOOTallleHHbIX 
IMJIOTOM H JIeliKOKCeHOM. OTH MMPHTHbIe MceBAOMOPPosb! aHasorMuHbl GecyHc- 
HHOMY KOJIHYCCTBY aHaJIOrHYHbIX TCeBOMOpO3 M3 MyMMeHTa, XJIOpHTa, 
[bOuTAa H JPyrHX MHHepaJIOB, CMaraioulNX 9TH, HbIHe 3eJIeHOKAaMeHHEIe, a HEKOT- 
| MMpOKJacTHyecKHe NOposb!l. B HeKOTOpbIX KBaPWCBO-NMPHTHBIX HW NMPHTHbIX 
eBJOMOp(O3ax MOXKHO HaGMOaTb 3aBHCHMOCTh PaclipefeneHuA MMPHTa OT 
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BHeIUHUX OrpanuyeHuii OOMOMKa, KOTOPad CpeAH ApyruxX MpH3HaKOB MeTAaCON 
THYeCKOFO BO3HHKHOBeHUA STHX OOOCOOJIEHHM ABJIAeTCA pellaloulen. 

Visyyenve pyJ0Bmeltaollux nOpog Nokasaio, yTO HUTe HET HUKAKHX CJ 
JOB HaJlO2%KeHHA PELHOHANbHOrO MeTaMOp*H3sma Ha NpeMuMecTByIOMlHu PYAR 
(?). Bonee Toro, ycTaHOBJeHO, YTO KBapleBO-CepHTOBbIe, CEPHIMTO-XJIOPUTOB! 
HM Ipyrve OKOJOpyAHbIe MeTaMOp*uyecKHe USMCHEHHA HMECIOT LMPOKOe pacup 
cTpalenue B KOJUeaHOHOCHEIX palionax Cpegquero Ypana, ropa3yo cad 
nposBenbt B Yuanax, CyOae u nourH oTcyTcTByoT Ha Baspe H B MeCTOP 
2KyeHHuaAx MyroyxKap. M3ysenne 9THX H3MCHCHHBIX FOPHBIX NOPOA NOKasbiBae 
UTO OHM TEHETHUCCKH CBASAHBI, C OMHOL CTOPOHI, C peTHOHAJIbHbIM MeTaMOpgr 
MOM, aC Apyroli — c pyHbIMu 3anexKamH. CyaOoe MpoABJIeHHe WJM Jae C 
CYTCTBHe YKa3aHHbIX OKOJIOPYIHbIX H3MCHEHHH OH3 KONYeAHHBIX 3aJIexK 
lOxuoro Ypaa Wu CHJIbHOe UX pPasBHTHe OKONMO MecTopoxjeHui CpeqHe 
Ypauia MOxXHO OOBACHHTD He TONbKO TyTeM WOnymjeHua Ooee TMO3AHerO P 
PHOHAJIbHO-MeTaMOp(pH YECKOFO MPOUCXOMKAeCHHA STHX H3SMeHEHHH (*), HO uM mpe 
TIOJIOHKEHHEM O HECKOJIbKO HHOM reomorMyeckOH OOCTaHOBKe MIpH pyOOTNOM 
Huu Ha IOxHoM Ypane, BCeACTBHe Yero H CTpoeHHe py MeCTOPOAAeHUU STO 
paiiona oTsmuaeTca OT TakoBoro Ha Cpeyuem Ypaue. 

MectopoxyeHua Cpequero Ypasia, KaK M3BECTHO, 3ameraloT CpeQH TOU! 
MMEWILUX BO3PAacT [PeBHee BeEPXHELO JIYNOY MU HECYT ACHbIC TPH3HakH AWHaM 
yeckoro MeTaMOpdu3mMa, B TO BpeMA Kak B CuOae w Yuanax pyOBMellaromy 


NOpOAb UpwHawexaT K KapaMaJIbITaWICKOH CBHTe, HMeIOMeH BO3pacT Di} ( 
He uckm104eHa BO3MOXKHOCTb, YTO YKa3aHHble KOJYeAaHHbIe MECTOPOKeHu! 
ua IOxkHom Ypase (OpMupoBasINCb He TOJIbKO B HECKOJIbKO HHBIX YCJIOBMAX, | 
MB Jipyroe Bpema. 

MaccuBHble CIJIOMIHbIe CepHO- H Me/IHO-KOYeaHHble PyAbl, COCTABAIONL 
OCHOBHYIO MaCCy KOJIUeaHHbIX Py, B MOaBA}OWleM OOJIbIIMHCTBe CpeJE 
YpaJIbCKHX MECTOPOKJeCHHH He MOABEPIIHCh NOCNe KpuCTaNM3alHH TWaBHO 
MHHepala — NMputTa Kakoli-mH60 3ameTHOH yedopmaunu (*)*. Ho c apyr 
CTOPOHbI, 3TH PYJbI YaCTO ClaraloT JJMH3OBHHbIe Tema, orM6aemble CaHWaM 
Bouee Toro, B KpyTbIx usruOax pyHbIx sanexeli Jlertapku u KapaOama me 
CMBHbIC PyAbl He OOHAPYXKHBAIOT MPH3HAKOB 3aMeTHOM JepopmMawuH. B To 3 
BpeMA H3yYeHve BHYTpeHHe KPUCTaNMMYeCKOM 3OHAMbHOL CTPyKTYpbI NUpHI 
a Take JIpyrux ocoOeHHOCTeH PY lOKHOYPAIbCKUX HU CpeHeypasbCKHX Mec 
poxweHHl NOKasbipaeT, YTO OHH OOPas0BaINCb B OMH3KHX, XOTA HW He B colt 
IWCHHO OJMHAKOBBIX YCJIOBHAX: Orciojla MOXKHO CelaTb BbIBOA, YTO WHOO py 
CpeHe ypaJIbCKHX H }OKHOYPAaJIbCKUX MeCTOPOXRJCHHU MOMHOCTHIO nepexpucta 
JIM30BaHbI, JIMOO OHH CO3aHbl Wocme riaBHOrO 3Tala perHOHabHOrO JUE 
MOMeTamOpiu3ma. B sTOM NOCJIeqHeM CJlyyae JIMH3SOBHHbIe (POPMbI PYHBIX 7 
cileqyeT PpaccCMaTpHBaTb KaK BO3SHHKIUHe MYTeM H3OHpaTeMbHOrO 3aMellleH 
JIMH3OBUAHBIX TeJI TOPHbIX NOPOA HEOAHOPOMHbIX BYJKAHOTeHHBIX H BYJKAl 
TeEHHO-OCaJOUHbIX MeTAMOP*H3OBaHHbIX TOVIIL. | 

B mocaeqHve Tofbl YCTAHOBJIeHO, YTO B OTJCMbHbIX CYYAaAX MOMOCUAT 
PyAbl B MecTOopoxyeHuax Cpequero Ypama uMerwT kKOJOMOpiHOe cTpoer 
HM BKJOUaAIOT OCTATKH HeSaMeIICHHbIX CHJIJIMTOBLIX cmaHueB (“). C mpyr 
CTOPOHBI, HeaBHO OblWIH OOHAPy2XeHbI THIMUHDIE MOMOCUATHIe Pybl B e%KAay 
Ooxy CuOalickoro mecropoxyeHua HB MecTopoxkyenun J>Kunanja B Myron 
pax. [popeyennoe Hamu uccyleqoBanuve STHX Py NOKasan0, YTO OHH MMeL 
€ OMHOH CTOpOHbI, MHOFO O6mlero KaK MO CBOeMY CTPOeHHIO, TAK HW MO reowio: 
YECKOMY MOJIOXeHHIO C NOMOCTATbIMH Pyamu CpeyHero Ypaua, ac Apyroi 
HECOMHEHHO TIpeCTaBJIAIOT COOOM YAaCTHYHO (M30HPaTeIbHO) 3aMeUIeHHbIe Cy. 
(puamMu TOHKO-ClOncTHIe Tyo-necuaHuKu. B nactosmee BpeMsA NpeycTaBAAe’ 
HECOMHEHHBIM, YIO TO KpaliHeli Mepe 3HaYHTebHAA YaCTb] MOMOCUATHIX Ff 


* B paore (?) 4 paccmatpnBal He3sOHabHbIe KaeMKH y KpHCTammM4YeCKHX 3epeH NHpHTa. 
PesybTaT TOMOreHHSaLUMM BellecTBa B Y2Ke CYMeCTBYIOMINX sepHax. OMNaAKO He HCKOUeHA | 
MOXKHOCTb, YTO YHCTHIC KACMKH CCTb HOBOOOPasoBaHHA. B STOM CJIyUae BLIBOL 06 OTCYTCTBHH gal 
HOH NeOpMallHW MACCHBHBIX Py), TepaeT CBOIO CHY B OTHOWeHUM pym JlerrapKu, KOTOPBIe JO 
HbI NOABEPrHyTbCA AONONHHTeEIbHOMY H3yuUeHHIO. | 
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ONYENAHHBIX MECTOpOxX Nenu Cpequero Ypaa BOSHUKJa B pesysbTAaTe u30upa- 
-JIBHOTO M€TACOMATO3A NlePBOHAYAIbHO OCAMOUHBIX (BYKAHOPCHHO-OCAaOUNBIX), 
SaT€M, BHAMMO, B PasJIMYHOH CTeMeHH MeTaMOP(U3OBaHHbIX TOPHBIX MOpos. 

Ame A. H. 3apapnuxuii ormeyasn TpyqHocTb OObACHEHH He MPOXKUIKOB runca 
ONM3H PyANbIX Tet KpacnorBapyelickoro mecropoxyeHua, KOTOpoe OH Tpes- 
VIIOMKUTEIBHO PaCCMaTPHBAaJ KaK YUENeBUIHe OCTATKH MePBOHAYAJIbHbIX CKOM- 
eCHHH, MOJOOHbIX HaOOaOUlUMCsA B MecTopoxkyeHHax Kypamano. B nocaeq- 
we rob! Ha Kpacnorpapyelickom u oTuacTH Apyrux MeCTOPOKJeCHUAX ObWIH 
OHapYy2KeHbI SHAYNTEbH‘IC CKOMMCHNA PHICa HW AHFHJpHTa MpoTsx*eHHOCTHIO 
o 200 m (*°). Msyyenne sTux ckonsennii, mpopexenHoe B Halieli uadopaTopun 
1. B. Popoxom, o6uapy2ku10 oveHb TOHKHe CpacTaHus runca C NHpHTOM H OCo- 
CHHO C KaJIbIMTOM, XJIOPHTOM H CepHUHTOM. YcTaHOBJIeHO 3aMeleHHe aHruy- 
MTa rMMCoM, HO HET OOpaTHbIxX OTHOWeHHH, KAKHX MOXKHO GObwWIO Obl O*RKUaTb IPH 
eTaMOpdusmMe NepBOHAaYAJIbHbIX CKONMeHUH runca. PasBsuTue runca cBHyeTeIb- 
PByeT HE B WONbSY NpeANOMORKeHHA O perHOHAbHOM MeTaMOp(pH3Me MecTOpOx- 
eHHH, MOCKOJIBKY IPH MeTaMOp*usMe BOSHHKJIH B FOPHbIX MOpOAax Ha STUX %*Ke 
ECTOPpOKeCHHAX TAaKHe MHHepavibl, KAK TeEMHAH CyIOMa, IMMAOT HW AKTHHOJUT. 

Jlas coxpaneHus OCHOBHEIX NOOxKeHHH runotesbt A. H. 3asnapuuxoro (2, ) 
“HEH3Me€HHOM BHJe MBI JOJIKHbI B HacTOslee BpeMs ClesaTb 10 Kpalineli mepe 
Ba CJIE(YIOWMX JOMYULEHHA: a) AHTHKJIMHAJIbHbIe CTPYKTYPbl, K KOTOPbIM IIpH- 
pOweHbl MHOPHE KOJYeaHHbIe MECTOPOXRKJCHHA, ABJIAIOTCAH He CKaUaTbIMH, 
€ BTOPHYHbIMH OOpasoBaHHAMH, a HePBHUHbIMH, CBOeCOOpasHbIMH CTPpyKTYpamMu 
OleKAHHA JIPeCBHUX BYJIKAaHHYeCKHX MOcTpoek; 6) pyAbl KaAK CpeqHeypasIpcKHX, 
aK HW }OMKHOYPaJIbCKHX MECTOPOXJCHHH ABJIAIOTCA WePCKPUHCTAIIH30BaHHbIMH — 
(POPMHPOBAHHbIMH B Tpollecce perHOHaIbHOrO MeTamOpdu3ma. TpyfHO TakxKe 
OolTHCh Oe3 elle ABYX JOMyUIeEHHH: B) KBaplWeBO-cepHIMTOBbIe NOPOALI BO3HH- 
(aJIH OKOJIO py{bl H3 Hepa3ssOKeHHbIX NMOPOR B Mpouecce perHOHAaJIbHOTO MeTa- 
fopdu3ma Hr) JeHyWaluA BYJKAHOFeHHBIX MOPO, HEMOCpeCTBEHHO BMeII[alo- 
IHX KOJIUeAHHbIe MECTOPOKJeHHA, H (OPMUPOBaHNe JIpeBHHX KOHTIOMepaTOB 
_OOJIOMKaMH 3THX TOPO MpOvCXOMIH BCerfa pH ycJIOBUAX, HCKJOUAaIONIMX 
KUCIICHHE PY]. OTH HOBbIe JOMYMCHHA ABAIOTCA MAJIOBCPOATHBIMH, HO BCe 2Ke 
l€ HCKJIOYCHbI. OHAaKO eCTb H pyro BO3MOKHbI WyTb OOBACHEHUA OCOCeH- 
jocTeH KOUeaHHbIX MecTOpomwyeHHH Ypawa. 

B H3MeHeHHbIX TOPHbIX MOpOax, BMeILalolluX KOE aHHbIe MECTOPO*KeHHA, 
[MEIOTCH IPH3HAKH TOHKOTO H30HpaTebHOrO 3aMeeHHA OJHHX MMHepaJIOB 
[ MMHepaJIbHbIX arperaToB ApyruMu. OTyeTAUBbIe Cebl H3OUpaTebHOrO MeTa- 
OMaTO3a HaGwOaioTca Tak»x«Ke HB pyax (°). MoxkHO yMaTb, YTO MpoLecc TOH- 
sOro H30UpaTebHOrO MeTaCOMaTO3Aa ObIJI TaBHbIM TIpoweccom (OpMHpoBaHHA 
(OUIUCAHHbIX MecTOpoxyeHui*. B TakoM cJlyyae MOMXKHO 6e3 KPyNHbiX JONy- 
NeHHIi YOBJIETBOPHTeIbHO OOBACHHTb BCIO COBOKYNHOCTb Oombuoro cbakTH- 
ecKOrO MaTepHasia MO TeOJOrHM KOuueaHHbIX MecTopoxyeHuli Ypana. IIpu 
TOM MBI JOJKHBI Ipv3HaTb HX BOSHHKIWIMMH MOCJIe TaBHOTO 3Tana MHaMH- 
leCKOrO perHOHAaJIbHOrO MeTaMOpdH3Ma IyTeM H3ONpaTeMbHOrO MeTAaCOMAaTO3Aa 
OPHBIX NOPOA, NpHoOpeTummx B HaHGosee AMCMOUMPOBAHHbIX palionax Cpeuero 
Ypasla JMH30BUJHbIe M pyre (OpMbI, CBUJeTebCTBYyIOUIMe OO UX MeTamMOp(pH- 
leCKOM cCTepeoreHese. 

CnecTBHeM HOBO TOUKH 3peHHA ABJISeTCA IIpH3HaHHe CeYIOWAX NOO- 
KeHui: a) KONYe,aHHOe OpyyeHeHHe Ha Ypase HerocpeycTBeHHO He CBA3AHO 
: JpeBHHM BYysKaHH3MOM; 6) KOj4ueqaHHoe opyyeHenue na Cpejquem Ypaae 
IMeeT, CKOPee BCeFO, MO3AHE-KaseOHCKHH BOSPpaCcT, XOTH HE HCKJIIOUCHO, OCO- 
SeHHO Ha I[OxHoM Ypaie, ero elle Oosee MO3AHee MPOUCXO*KJeHHe, B) Ha BOCTOU- 
IOM CKIOHe Ypana, BUMMO elle B OrepUMHCKOe BpemsA, NPOMCXOMMJIa NHTeH- 
BHAA cCKIaqyaTocTh (3TOT BbIBOA NOTBepKaeTcH WM HemocpeCTBCHHBIMH 


* Bnepsple B levaTH pomb HSOMPaTe/bHOTO MeTacoMaTO3a IPH POPMHPOBAHHH Kose AHHBIX 
fecTOPpOxKAeHHii Obla OTMeyeHa MHOIO B 1947 r. (°). Eme panpuie nero 06 H3OMpaTeIbHOM 3aMe- 
eHHH pasBuBa B cBOHX BbIcTynMeHuAX A. B. [lex, omyOmukopaBlHh CBOH HCCIeLOBAHMA 
m950 r, (°). 
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Ha6oyqeHu samy (1”)); r) 3eeHOKaMeHHbIe perHOHaJIbHbIe H3MeCHEHHA ByJIKaHore 
HbIX MNOpos, WO-BAAHMOMY, MOryT CJIyXXHTb JONOJIHHTeJIbHbIM OWCHOUH 
IIPH3HaKOM T€pCHeKTHBHbIX paHOHOB B OTHOWICHHH KOJ¥eaHHOrO OpyfeHeHu 
q) na Ypaue, kak ST@ mpeAnouaran eure B 1929 r. A. H. 3apapuyKui, BOSMOX! 
TeHeTHYUCCKaA CBA3b MeXKY KOMUeJaHHbIMH MH KOHTAKTOBO-MeTaCOMaTHYECCKk 
OPYACHEHHAMH, a, CJIEOBATeIbHO, HEOOXOAHMO TIPOABJIATb OCOO0e BHHMAHI 
B OTHOWICHHH KOUeaHHOTO OpyseHeHHaA pH oueHKke paloHoB Saypast 
C CHJIbHbIM IIpOABJIGHHEM KOHTAKTOBO-MeTacoMaTHY¥eCKOH MMHepaJH3alHn. 


TopxHo-reoyoruueckuH MHCTHTYT Ilocrynua0 
Ypanpexoro dusuanaAkayzemun Hayk CCCP 23 V 1956 
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PEO/JOLH 


Ba. A. KOMAP 


# 
K CTPATHIPA®HH OPJOBHKA WH CHJIYPA CPEQHErFO TEYEHHSA 
p. BHJIOH 


(IIpedcmaeaeno axademukom H. C. Ilamcxum 18 VII 1956) 


OpAOBHKCKHe H CHJIYpHlickne OTIO%KeHHA, MpHCyTCTBHe KOTOpHIX Ha p. Bu- 
jo Opwio Bneppbie AoKasaHo P. Maaxom (*) B 1854 r., usyuanuch pa- 
OM uccyiefoBaTtenen ((7°, 7) Mu ap.) B 1950—1951 rr. cymecTBoBapuime panee 
TpaTurpaduyeckue cxembl OblmH yTouHenpl (*, °), mpHuem cpequ pasBuTBIX 
JIeCb OTJIOXeHHH Opi BbIJeeHbI (CHH3Y BBepx): 1. YeTbKyTCKas CBHTA, OTHE- 
€HHaa 10 ocTaTKam Tollaspis (?) quartus Z. Max.; Andesaspis sp.; Obolidae 
Syntrophopsis aff. arkansasensis Ulr. et Coop. k Hu»xHemy OpyoBuKy. 2. Hux- 
A THMNCOHOCHAA WIM KPHBOJIYUKaA CBHTAa, CojlepxKalllad B OCHOBaHHH Ormo- 
eras prinstaense Foerste u cooTBeTCTBY10llaa 10 BO3pacTy CpeyHemy HU BepXHeMy 
paopuxy. 3. Menkckas cBuTa, JJIA KOTOPOH nO OONAbHOH uv pasHooOpasHol 
WJYpHUuCKOH (bayHe H HEKOTOPbIM OPAOBHKCKHM (OpMaM Obi IpHHAT BO3pacT 
MepeXOJHbIN OT OpAOBHKa K CHuJIypy». 4. Busiouanckaa CBHTa, OTHeECeHHaA 

BeHwOKY Oe3 TasleOHTOMOrHYeCKOrO OOOCHOBaHHA. OHAaKO, COMOCTaBJIeHHe 
TOrO paspesa C OAHOBO3pacTHbIMH OTJIOXKCHHAMH Apyrux pakouosB CuOupcKor 
aTpOpMb! BCTPeTHJIO PAA 3aTPYAHEHHH. ITO KaCaJOCb, B OCOOeHHOCTH, OTJIO- 
<eHHH CpeHeroO HW BepXHEFO OPJOBNKA, MOUTH JHINCHHbIX NaeOHTONOrMYeCKOH 
apaKTepHCTHKH H BCJIeCTBHe STOTO OObEAHHEHHDIX B OJHY CBHTY. 

VccneqopaHus, mpopeyenupie TeonoruueckuM uucTuTytom AH CCCP B 
954—1955 rr.,B mpollecce KOTOPBIX B pse NYHKTOB cpefuHero TeyenHa p. Busioh 
ero IIPHTOKOB B pa3JIMYHbIX CBHTaX OpAOBUKa H CHJlypa Oblwin COOpaHbl panee 
CH3BECTHbIe 37eCb OpraHHyeckHe OCTaTKH*, NO3BOJIAIOT CeHuac TpeACTaBHTb 
a3pe3 STHX OTJIOKeHHH B CJIeAyIOWleM Bue \CHH3y BBepX). 

YetbKkytcKaa cputa Ol, BHANMOH MOL[HOCTbIO OKOJIO 100 M, mpeycTaBsieHa 
ONYOOBATO-cepbIMH H KpaCHOBAaTbIMH CJIOMCTbIMM M€CYaHHCTbIMH H3BeECTHAKAMH, 
OJIOMHUTaMH, MJIOCKOrasIeyHbIMH H3BeECTHAKOBbIMH KOHTVIOMepaTaMH H BOJO- 
OCJICEBLIMH H3BeECTHAKAMH C MpOCJIOAMH KPaCHbIX H SeJIeHbIX MepresieH, aJleB- 
OJIMTOB H ruiHH. XapakTepHbIM ABsIAeTCA OONMIMe B CJaraiolux ee MOposax 
OJHONPHOOMHbIX 3HAKOB, TpelHH yCbIXaHUA, 3HaKOB pAOM HM permke—rceBjO- 
Oppos nO KaMeHHOM COM Ha MocKocTAX HacyloeHua. B BepxHel 4acTH 
BUTbI 10 pp. Busroli, Xonomonox u pu. Teruu-IOpsx coOpanbi ocTaTKH Opa- 
vonoy Finkelnburgia sp. u Tpuo6utos Kuraspis obscurus N. Tchern., Kura- 
pis sp., MOSBONAIOMNX, 10 3aKmoueHnio O. H. Angpeesoli u 3. A. Maxcumosoh, 
THOCHTb 3TH OTJIOMKCHUA K HH3AM HHKHELO OPOBUKa. 

Uynpcekas CBUTa OF MMECIOIWLAaA MOWLHOCTb WO 80 M, CJIO%KeHA HKEJITOBATO-Ce- 
BIMH MACCHBHBIMH OOJIMTOBBIMH H CKOPJYMOBaTbIMH JOJIOMHTAMH, JOJIOMHTO- 
bIMH H3BECTHAKAMH HW CHJIbHO TleCUaHHCTBIMH JOJIOMHTaMH C TpocsOAMH BOJO- 
OCEBbIX H3BECTHAKOB B BUe XapaKTePHbIX TOHKOCJIOHCTHIX «KapaBaellojoo- 
IX» OOpasoBaHHli. Cpequ OOMMbHBIX OpraHHyecKHX OCTATKOB, CoOpaHHbix 


* Onpenemenne opranuyueckux ocTaTKoB mpousBezeno O. H. Angpeesoit, 3.1. Banauesim, 
. A. Boctoxosoit, B. A. Upanosoit, 3. A. Maxcumosoii, E. A. Monsanescxoi, O. WH. Huxudopo- 
a u A. HW. O6yr 
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no pp. Busio, Kypanax, Banbikrax, Xapbanax, Annas, Buuovan u ApyruM, on 
peylesienbl culenyroulue: 6paxuonogEt—Syntrophopsis arkansasensis Ulr.et Coop. 
Syn. sp., Finkelnburgia bellatula Ulr. et Coop, Obolus sp., Tpu106uTBI 
Pseudoacrocephalites ilgaensis (Z. Max. in coll.). Plethopeltides magnus ( 
Max. in coll.), Hystricurus sp.; racrporiogbt— Palaeacmaea humilis Ulric 
et Scof.; Scenella compressa Ulrich et Scof., Archinacella cf. depressa Ulric 
et Scof., nayrumouyeu — Albertoceras sp. I]puspeqenupli KomiseKc JaeT O 
HOBaHHe OTHECTH 9TH OTJIOXKEHUA K BEPXHEM MOMOBHHE HMAKHEFO OPAOBUKa HU C 
MOCTaBUTb UX C UyHbCKOH cBuTol O? pp. MopKoKxu, Mokepo (°), Hopuapexor 
pahona HM Jp. 

Kpupojyukan CBHTa Q, yuMerollad MOollHOcTb JO 50 M Hu AHTOMOrMYeCK 
pe3KO OTMMYHAA OT MOACTHMarollel ee YYHbCKOM CBUTbI, HA KOTOPOH OHA 3aue 
raet 6e3 BUUMOrO epepbipa (seBLIi Geper p. Bumioh B 5S KM HWKe YCTb 
p. Kypanax 4 pyrve MyHKTbl), UpeAcTaBeHa NeCTPOLMBETHBIMH TIMHaMH, aJleB 
pOJIMTaMM HM MepreaMH C YACTHIMH TIpOCJIOAMH XKeJITOBATHIX MH PO3SOBATHIX MHOP] 
(boccpaTH3HpOBaHHbIX H38BECTHAKOB HM pe2ke — KPyIMHOSePHUCTbIX KBapleBbl 
H3BeCTKOBHCTHIX NecuaHukOB. Bo MHOrHxX WyHkTax nO p. Busiol, a Takxe I 
pp. Kyayryi, Banprxrax, Annaa u BusoyaH B STHX OTJIOKEHHAX COOpaH 
ocTaTKH: 6paxuonoy—Apomatella peregrina Andr., Rafinesquina sp., Cama 
rotoechia sp., Lenorthis girardi Andr., Planidorsa lenaica Andr., Tpuno6uTos 
Ceraurinus bifcrmis L. Max.,-Homotelus sp., Pterygometopus sp., ocrpakoy 
Tetradella ovalis V. Ivan, Tet. costata (V. Ivan. in coll.) Tet. masloy 
V. Ivan., Mmanok — Rhinidictya sp.; Hayrumouyeh — Proterocamerocaras sp 
O. H. Anypeerna, onpeyeisBiiad OpaxHonoy, CYHTaeT, YTO OHH XapakTePHbI AI 
KPHBOJYUKOK CBuTbI O} HM aHaOrMUHbI BCTpevaloluMcA B paspesax pp. Jlenbi 


Tlogqxamennokt Tynrycku u Motiepo. Ilo saxmouenuto B. A. Mpanopoit octpakoy 
XapaKTepH3ylOT CaMYIO HM2KHIOI SOHY KPHBOYUKON cBuTHI Ol HM H3BeCTHBI M 


paspe3os pp. Hios, JKxep6a, Motiepo, Huxuaa Tyurycka uw Ap. Baarogap 
3TOMY KOMIWI€KCY OpraHHyeCKHX OCTaTKOB MOABHJIaCb BOSMOXKHOCTh BbIAeIUT 
B Oacceline Cpequero Teyenua p. Busiol KPHBOJIYIK yO CBHTY, COOTBETCTBYIOILY 
M10 BOSpacTY HHKHeli NOJOBHHeE cpeyHero opyoBuKka. Panee cuntasocp (1, ®) 
YTO STH OTJIOKEHHA, WHPOKO pasBUuTble Ha CHOupCKOH MIaTPopMe H MaseOHTO 
JOrHYeCKH XOpOIWO OxXapakTepH30BaHHble, B H3yYaeMOM palione HIM He OTA 
TasIMCb HJIM (allMabHO 3aMeLIeHbI THMNCOHOCHBIMH OOpasOoBaHHaMH. 

Ha oTio2%KeHuA KPUBOJTYUKON CBuTHI O! c MOCTeneHHbIM NepexooM Haverae 
PHICOHOCHaA TOMA MOWHOCTLIO WO 60 M, NpescTaBIeHHad 3eJIeHOBaTO-CepbIM 
TIMHUCTRIMA JOJIOMHTAaMH WH MepreJAMH C YaCTbIMH NPOCOAMH UW JIMH3aMH po3so 
BaToro H Oenoro runca. Ha nmocKocTax HacjloeHHA nNOpox HaGOmrojarore 
OOMJIbHbIe TCeBAOMOpPosbl TO KaMeHHOM cou. B ceMH MeTpax HWKe KPOBJ 
THMCOHOCHBIX OTOKeHHH (p. Bumol, Marau-Xas) Bcrpesentt Eurypterus sp 
M OCTpakogbl, onpezenenubie B. A. MUBanosoli kak Primitia cf. czekanowski 
Schmidt. Stor Buy Takxe ompeseseH 3 3aslerarollleli BbILIe MCHKCKOL CBUTBI 
Primitia czekanowskii onucana ®. B. [mugrom u3 ornoxennii 1aHjopeph 
Bofopasyena pp. Busmoh u Onenex. Crparurpaduyeckoe mosomweHHe rumcoHoc 
HbIX OTOKEHHM, aseraioulu4x MEY KpHBOYWKOH CBUTOH O! Mw MeHKCKOli CBH 
TOK Si MOSBOUIAeT Mpe€ANOMOKUTb, UTO MO BOSpacTY OHH MOryT OTHOCHTEC: 


K BepXHeli NOJOBHHE CpefHero OpOBHKa WH BCeEMY BEpXHeEMY OPAOBHKY HU COOT 
BeTCTBOBaTb MaHraselickoll O? u Jou6opcKoli Os cBuTaM Apyrux paiionoB Cu6up 
CKOH MaTpopMbl. OHakO He HCKJIOYCHA BO3MOXKHOCTL, UTO CaMas BeEpXHs. 
YaCTb PHICOHOCHBIX OTJOKeHHH, CoepKallah yKa3saHHble BbILIe OpraHHyeckH 
OCTaTKH, YaCTHYHO OTHOCHTCH K JWaHOBepH. 

HenocpeycTBeHHO Ha PHICOHOCHBIX OTJO%KeHHAX 6€3 BUAMMOrO TepepbIBa 
gayieraeT MeHKCKad CBHTa St, uMeloulad MOHOCTh OKOO 100 mM mu mpencTaR 
jeHHaA KapOOHaTHBIMA NopoyaMu C OOMJbHbIMM H pasHooOpasHbIMu OpraHy 
weCKHMu ocTaTKamu. Bospacr cBuTbl ompeyeunsca pauee (1,°) kak «nepexoqHB 
OT OpMOBHKa K CHypy». OfNakO, B HW2KHEM YaCTH MeHKCKOM CBUTHI (paBbl 
734 


per p. Busiouay B 3 KMHMxKe ycTrbA pu. Craan; neBbili6eper Bunion B 4 KM 
ake ycTba Kyuyryii, Bavwixtax) yyasocb naira rpantonutTos — Pa- 
climacograptus innotatus (Nicholson), Diplograptus sp., Paraclimacograp- 
s aif. innotatus (Nicholson), xapaxrepuix m0 3akm1o4eHntw,A. M. O6yr, qa 
OKHErO MH cpeyuero AmanzonepH. ITpucyrctBue rpanToumMToB B HM>KHeH YacTH 
MKCKOM CBHTbI NOSBOJIA€T OTHOCHTb €€ LeJIMKOM K JJaHJOBepH. Orsox%KeHHAMH 
MKCKOM CBHTbI 3aKaHYMBAeTCA paspes Cusypa Oaccelida cpeyuero TeyeHuA 

Busmoil. 

Saserariomasd BbINe BHOUaHCKas cBuTa A. A. Apcensesa u B. A. Meanoroli 

) HIM «<BepXHAA runconocnasd Tonmja» O. MW. Huxweboposoii (*) Opa ornecena 
MM K BeHOKY Oe3 HaleoOHTOMOrHYeCKorO OGOCHOBAaHHA. 
_B wactTostee Bpema, OnarofapaA HaxoqkKaM BepXxHe/eBOHCKHX — HHWKHeKA- 
SHHOYTOJIBHBIX JenuAopuTOB Heleniella typ. Theodori Zal. u Lepidodendron 
. Stylicum*, Hu2KHeKamMeHHOyroubHbIx mucTOHOrHx Palaeolimnadiopsis vilu- 
nsis Ig. Varentsov**, a Takxe BbijeseHHbIx panee C. H. Haymosoii (?) cnopo- 
IWIBUEBLIX KOMIVICKCOB, BO3pacT BHJMOUAHCKOM CBUTbI ONpeeIAeTCA KAK BepXx- 
iM JICBOH — HWKHHH KapOou. 

Takum o6pasom, HOBbIe HCCIeOBaHHA 3HAUYHTeJIbHO YTOUHSIOT panee cymlecT- 
BaBIUy!IO CXeMy CTpaTHrpadpHH OPAOBUKCKUX HM CHAYpHiCKUX OTMO*KeHUH cpes- 
TO TeveHHA p. Budo WH NOSBOUAIOT B JeTAaJIAX COMOCTABHTb €€ C EMHOM Cxemol 
paturpadun, mpeqsoxennoli O. HW. Huxudoposos (°) jit opqopuKa u cHulypa 
1ONpcKOl maTdopmpI. OGocHoBaHoO BbIeneHHe YYHbCKON (O?) H KpuBonynKoH 
) CBT, paHee Ha p. Buwioli ne ycranaBsMBaBWiMxca. OcobeHHO HHTepeCHbIMH 


3JIAIOTCH OOHAPYKeHHble 3JeCb MaJIGCOHTOMOPHYeCKH OXapakTePH3OBaHHble OT- 
KEHHA KPHBOJYUKOH CBUTbI O}, yKa3sbiBalole Ha CyIlecTBOBaHHe B HHKHeH 


WIOBHHE CpeAHeErO OPAOBHKA HOPMAJIbHBIX MOPCKHX YCJIOBHH, aHasOPHUHbIxX 
IOBHAM CYIICCTBOBAaBLIHM B JpyrHx paloHax CuOupcKol mustaTcopMbl. 
O OCTATKaM rpallTOJHTOB BbIACHEH CHJIYPHUCKHH BO3pacT MCHKCKOH CBUTbI, CUH- 
IBIIEHCA MepexoAHOH OT OpAoBuKa K cuulypy. Kpome Toro, HOBbIe JaHHBle, 
OIVYeHHBIe B OTHOIWCHHH BUIOUaHCKOM CBHTbI, MO3BOJIAIOT JOCTATOYHO yBe- 
SHHO OIIPeJeIATb e€€ BO3PacT Kak BepXHeJeBOHCKHM-HHKHEKAMEHHOYTOJIbHbIL 
yTBep2KaTb, 4TO B paspese cpequero Teyenus p. Busiol MpHCyTCTByIOT TakxKe 
eNHeMANeOSOHCKHe OTJIOKEeHHS. 


Teonoruuecku WHCTHTYT Ilocrynuao 
Axkajemuu Hayk CCCP 18 VII 1956 


WMTHPOBAHHAS JIATEPATYPA 


1A.A. Apceunpes,B.A.UBaunosa, COopu., nocBamen. 90-eTuio axag. B. A. O6- 
yuepa, 1, Usa. AH CCCP, 1954. #M. E. Bepaunuesexaa, JAH, 105, Ne 2 (1955). 
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* Onpenenenpt M. @. Hew6ypr 
** Onpegenentt MW. M. Bapentospim 
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TEOJIOIH}> 


B. B. MEJIDHHLWKHA 


O BOPOMPOABJIEHHUM B TAPHJI0O-KYIIBAHCKOM PAMOHE YPAJIA 
(IIpedcmaeaeno axademuxom J. C. Kopacuncxum 10 VIII 1956) 


Ocnopuble reosormyeckue yepTb! Tarumo-KyuipuucKoro paliona CBO,ATC 
rlaBHbIM OOpa30M K WHPOKOMY pa3BHATHIO BYyJIKaHOreHHO-OCaJOUHbIX, M€TAMOF 
cpuyeckUX Cpequenasmeo3solcKkuXx OOpas0Banul M NOpo Tak HasbIBaemolt radopc 
NepHAOTUTOBOH dopmayuH. B cocTaB ByKaHOreHHO-OCaOUHbIX TOIL BXOMA 
NOppUupuThl, UX Tybl, CAHUbI, HSBeCTHAKH HU JoNOMUTHI. [lopogzH ra6Opo-ne 
PHAOTHTHBON (hopMaluHu MpeAcTaBseHbl AyHHTaMU, NepHyOTUTamu, raOdOpo 
6oulee KHCJIbIMH JuddpepeHyuaTaMH OCHOBHOM MarMbl — CHe€HHTaMH. 

XapaKTepHbIM JIA pavOHa ABJIACTCA WIMpOKOe pasBHTHe CKaPHOBbIX 00 
30BaHHM, YaCTO COMPOBOXKAaeMbIX IKeJC3HBIMH H perke MeHbIMM pyamu. I 
CYIIeCTBY BCEMH HCCIeOBaTeAMH IIPH3HaeTCA KaK MPOCTpaHcTBeHHaA, Tak | 
TeHeTHUeCKaA CBA3b CKAPHOBbIX MeCTOpOxKAeHuH Tarnso-KyuiBuucKkoro pao 
€ HHTPpy3HAMH CHCHHTOB. 

B TeKTOHHYCCKOM OTHOWeHHM STOT paloH mpHypoyeH K KPYyMHOMY 
TaK Ha3bIBaeMOMy 3eJIEHOKAMeHHOMY CHHKIMHOpuIO. Taruso-K ymBuncKul pak 
ABMACTCA OJHHM M3 HEMHOrHX palouos Ypana, rye 3acHKCHpOBaHbI Ha 3a! 
TeJIbHOM NOWayH MpOABNeHHA OopHon MuHepanH3auuu. Bopcoyepxxarue M 
HepaJibl 3eCb MpeACTaBJIeHbl WaTOHTOM, AKCHHHTOM, TYPMAaJIMHOM H BHJIyH 
Tom (?). HauOonee pacmpocTpaHeHHbIMH ABJIAIOTCA JAaTOMHT HW aKCHHHT. 

Jlaronur B Tarnno-Kympunckom palione BnepBbie Opi oOHapyx 
H. 10. Pezopospm (°) B H3MeHCHHBIX H3BeCTHAKAaX JIMMOBCKOrO MapraHleBol 
Me€CTOPOXK CHA. 

AKCHHHT ycTaHoRsen Ha pyquuKe uM. III] MutepHaunonana B. A. 3apapu 
KuM (*). Hlosquee, B 1953 r., 0 HaIMUMH akKCHHUTa B CKapHax JleOaxu 
cxoro u_ IleppoypanpcKoro  xenNesOpyNHbIX MeCTOpoxKeHuli ykKa3bIB 
H. B. Kyksun u ap. merorces cpeqenua 0 Hammuny Oopa B cKapHax Topo6sare 
WaTCKOrO MecTOpoxXeHHA. 

B 1954 r. asropomB mpouecce u3syyeHHA GopoHocHocTu Ypasa Ha OCHOBaH 
CNEKTPaJIbHbIX aHaJH30B OOp Obl OOHApPy2KeH (CoTHIe H JeCATHIe JOM NpOUeHTés 
B PpaHaTO-3MMAOTOBHIX CKapHaX, POrOBHKaX, H3BeECTHAKAX H CueHuTax BpicoK 
rOpcKkoro MeCTOpOxeHHA, B TydoreHHbIx mopogax Jle6sxxuHCKOrO MecT 
PpO*XNMCHHA, B USBECTHAKAX H CMaHWax CamaIbcKorO MapraHIeBoro mecTOpoH 
JIGHHA. 

Muoroyncaenuble OoponposBseHHA, OarOMpHATHble reomsoruueckue npe, 
NOCbIIKH, 3aKJINOUAaIOIHeCA B pa3BHTHH CKapHOB, W3BECTHAKOB, JOJIOMHTOD 
IIpHypOveHHbIX K KOHTAKTAaM CH€HHTOB M rpaHUTOMJOB, BYJIKAaHOreHHBIX Ope 
B Tarnso-KyiBuHckoM palione, a TakxKe HaNWUMe 3HAYMTeENBHOL JaTOMMTOBC 
MHHepamHsalun B KpacHoTypbHHCKOM palioHe, xapakTepu3ylollemca cxoyHcl 
reomornyeckou nosnunel (*,*°), nosBOmMIH HaM B TOM xe 1954 r. BEIenHTB jal 
HbIi paHOH B KaveCTBe TlePCHeKTHBHOYO B OTHOWeHHH ero GopoHocuocTu. Bay, 
BEICKA3aHO TIPeANOJIOARKEHHE O BOSMOKHOCTH BHIABJIEHUA 3ECb MeCTOPOR[eHE 
OopubIX Py CKapHOBOrO TuMa (aTOMMTOBLIX, JHOABHTHTOBBIX MH Jp.). | 

B pesybraTe NOWCKOBbIX paOoT, mpoMsBo_uBUNXxca B 1955 r. naptiy 
[napreoxumpa3peqki mo pyKospogctBom A. 9. Cac, 6pin0 oOuapyxe 
ra | 


ATHTebHOe CKONJICHHE JaTOJIMTa B Mpesemax pyHoro noua Jle6axuncKoro 
SIe3O0PyYAHOrO MecTOpOKeHHA. 

B ToT xe MepHog STO napTueii B npouecce onpoboBannsA Ke€pHOBOrO MaTe- 
lala OHOTO H3 2 Kee30PyAHbIX MECTOPOXeHHIi, pacnono%KeHHOM 6.IN3 
. Jas, Obis0 KOHCTATHPOBaHO BbICOKOe coyepxKaHHe BO; (8#-9%) B cKapHax, 
| OCHOBaHHH Yero A. 9. Cac nolara, uTo B nocTeqHUX COJePXHTCA WaTOHT. 

Toylom panpuie Ha Haimune Oopa BCKapHax STOFO MecTOpOxKeHHA (cnekTpasb- 
ie aHaIM3bI) OOpaTu BHUMaHHe E. WW. Knesnos (YpambcKoe reomornyeckoe 
[paBJIeHHe), KOTOpbIli CUNTaJI, YTO Gop 3fecb CBA3AH C AKCHHUTOM. 3a aKcuunr, 
K 9TO BHISCHHJOCb B NepHO Hallero nocellenisa MecTopoxeHua B 1955 r., 
MHUMAJICA TOHKOSCPHUCTHIM PO3OBbIH MHHepas, “oOpasyiolwluli MpoKMIKH u 
JHOUCHH A B rpahaTOBbIX CKapHax. B JadbHelwiem 3TOT MHHepas HMeHOBAaVICHA 
TOJIHTOM. 

B pesyJIbTaTe MpOCMOTpa KepHa CKBaxXHH HM MOJeBOrO XHMHYECKOFO aHasH3a 
Ie BHUMAHHe ObIIO OOpallleHO Ha TOHKOSEPHUCTYIO 2KeJITOBATO-Cepy1o MOposy, 
cTOAILyIo H3 rpanaTa W KapOouaTa, HW HaNOMUNAIONLyI0 NO BHEWHeMy OOIHKY 
TONHTCOMepXKalllne CKapHbl, H3BecTHbIe Ha JlanbHem Bocroxe (°). B atTux wnH- 
KO pa3BHTbIX MOpOaxX KaveCTBCHHbIM aHaJIH30M C HOMOM[bIO XHHaIM3apuHa 
i OOHapyxeH Oop. 

IIpocmatpupas wWHdpbl, H8POTOBJIEHHbIe H3 CKaPHOB S9TOFO MeCTOPpOXeHHA, 
TOP KOHCTATHpOBasl TpH OopcoyepKalluX MHHepasia: MaTOHT, aKCHHUT u 
pcojlepxKallul BeSyBHaHBHyHT (?), paHee NPHHHMABLIMUCA 3a AKCHHHT. 

B accolwaluv C YNOMAHYTbIMH MHHepasaMH HaXxOJMTCA rpauaT, KaJIbUHT, 
Ke — IIPeHHT, CepneHTHH. Pyuble MHHepasbl B OOPOHOCHBIX CKapHax, KaK 
aBHJIO, OTCYTCTBYIOT. 

Han6ouree paciipocTpaHeHHbIMH H3 OopcoyepKallluX MUHepaJOB ABJIAIOTCA 
TOMMT H BuUMyUuT (?). 

WatvomutT mpeycraBieH MeMKHMH KCCHOMOpHBIMH OecIBeTHBIMH, HHOTa 
‘PASHCHHBIMH SePpHaMH, C HeCOBepLUeHHOH cnaHHocTbIo. ONTHYeCKH OTpHIa- 
IbHBIN; 2V = 72—74°; Ng= 1672 + 0,003; Np, = 1625 + 0,003. B mau- 
X HaOsOaeTCA 3amelleHHe JaTOMHTOM KapOoHaTa HU rpanata. 

BuayurT (?) oOpa3yeT menkue HenpaBHsbuble 3epHa (0,2—O0,4 mm), 
VAICHHbIe B(PHOJIETOBLIN BET pa3JIMYHbIX OTTEHKOB. B mince NOUTH OecuBeT- 
M, He€KOTOpble 3epHa OKpallleHb! B Oe AHOPHOMeTOBbIN WBeT, ‘SaMeTeH TVJIeO- 
943M; — B HanpaBleHHH No—OsequHo-cuonetosnili, m0 Ne — Oenpili. On- 
leCKH OTpPHUaTesIbHbIi; ofHoocHbI; No = 1,710--0,003; Ne = 1,702-+ 
),003. TBepgfoctb 7. Coyepxanne B2Os 3,4% (ananuTuK VW. I. Ilaptoma). 
bIUHO HAXOJMTCA B CpacTaHHH C TpaHaTOM, KaJIbIMTOM, pexKe C JaTOJIMTOM. 

A KCHUHUT MpesctapseH MIOXO OrpaHeHHbIMH MeJIKHMH KPHCTaAaMH 3e- 
1oBaTO-ceporo uBeTa. B mmuce OeciBeTeH, HHOrTAa Onequo-Oyppiii. IIneo- 
SH3M He OTMeYeH. SepHa AKCHHHTA CHJIbHO TpelMHOBATHIC, OOJIbIMMHCTBO 43 
< XApAKTePH3yIOTCA BOJIHHCTLIM yracaHveM. ONTHYeCKH OTPHWaTeJbHbIH; 

= 72° (3amepeHo 4 sepHa Ha cTomuKe WegopoBa MO BbIxOaM AByX 
Hi). B waude naOmofaeTca OTYeCTIIMBOe 3aMeIIeHHe AKCHHHTOM TpaHaTa ui 
[bIMTA. 

Tloppiuenvad KOHUeHTpanua Sopa (qecaATbIe WOM Mpowenta) B TarvJibCKoM 
HHUTOBOM MACCHBe B H3BECTHOHM CTEMeCHH MOXKET CBUJCTEIbCTBOBaTb O TeHeTH- 
KOH CBA3H GOPOHOCHBIX CKApHOB C CHCHHTAMH. CBA3b OOPOHOCHBIX CKAPHOB C 
py3HamMu CHeHHTOB Taruio-KyuiBuHcKoro palioHa HMeeT H oMpeeseHHoe 
XHMHYeCKOe 3HaAUeHHE. 

Hakonuenuble (bakTbI CBUACTEIbCTBYIOT, YTO SOPOHOCHHIMM MOryT ObITh Kak 

OBHBbIe, TaK HM KuCuIble NOpobi. M3BecTHO MHOrO CJIyY¥aeB HAXOMKACHUA AKCH- 
a, TypMauHa, HO Yale JaTOMUTa B WuaGasax, rad6po, Tpannax. T. I. Ca- 
fa (8), C. P. Hoxxomge u P. JI. Muraes (°) oOpatttaioT BHAMaHHe Ha Oouree 
OKOe COsepmKanue Sopa B HEKOTOPHIX OCHOBHBIX MH YJIBTPaAOCHOBHBIX MOPOMax 

cpaBHeuuio c KHCaAbIMH. IlocmequHe Ba aBTopa NOvaraioT, TO TIOoOOHOe 
eHHe BHUJIMMO CBA3aHO C ysleTyUHBaHHeM Oopa «H3 Toro, YTO MOET ObITh Ha- 


HO CHJIMKAaTHOH YaCTbIO MarMbl». 
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A. TI. Bunorpajos (1), ccpiiaacb Ha T. P. Caxama, C. P. Hoxxoajca u ap. 
Tak2Ke OTMe¥aeT, UTO B OCHOBHBIX HM YJIbTPaOCHOBHBIX MeTaMOpPHSOBaHHbIX M0 
poax, 3asleralollHX OObIYHO BOJIH3H ApeBHAX OCAMOYHBIX oOpa30BaHHi, Cosep 
*KaHve Oopa Bbillle, YM B KHCJbIX. OTH CBeAeHHA TAKE ObLIH NPHHATHI BO BHU 
manue MH. M. Kypmanom u B. B. Meapunuxun (*). Bicumrannoe A. II. Bunorpa 
JOBIM cpefHee cosepxKanne Sopa B AYyHHTax, NepHAOTHTAX, NMpOKCeHuTAa 
cocrapiset 4-1078; B ra66po, Hoputax, Aua6azax 1-107*; B rpanurtax 1,5-10* 

Uto »Ke KacaeTCa COJepxKaHuA Oopa B OCHOBHBIX HW YJIbTPaOCHOBHBIX NOpoja 
Cpeyuero u CeBepHoro Ypama wu B YaCTHOCTH HHTepecyrollero Hac paliona, T 
B peSysbTaTe CMEKTPaJIbHbIX AHAIM30B Obl MO YYeHbI CiefyIoulue TaHHBle 
WYHUTbI — JeCATHTHICAUHDIe JouH mpolenta (4 aHanusa); NHpOKCeHHTBI - 
WecaTuTbcauubie (5 anamu3oB), ThIcauHbIe (1 aHawHs), coTbIe (1 ananus); radOpo- 
JecaTuTpicaunble (4 anau3a), THIcauHbIe (4 aHanusa). AHamM3sHpOBaJIMCb ot 
paslbl, wioOe3sHO NepewaHHbie HaM O. A. Bopo6seson u E. JI. Huxoupcxos 
c KymOnucKoro maccupa, r. Cunelt uw Kauxanap, JienexkuucKoro, Kocpsut 
cxoro H KoubxXaKOBCKOrO KaMHel. OTH JIaHHbIe CBHACTeJIbCTBYIOT O BeCb 
HHU3KOM COjJepxKanHuu Oopa B OCHOBHBIX H YJIbTPAOCHOBHBIX NMOpofax radop 
HepHAOTUTOBOK copmauu Ypasa. 

Illupoxoe GoponposBJieHHe B OMHCbIBaeMOM palioHe MOXKeT npeCTaByT 
H IIpakTHuecKoe 3HayeHHe. | 

O6bIdHO BCe CKOJbKO-HHOYb SHAUHTeJIbHbIC KOHLeCHTpalMH OOpCHIMKAaTO 
AJOMOOOPCHIHKAaTOB HM THMOreHHbIX OOpaTOB CBASAaHbI BCe Ke C area 
(CKapHbI JaTOJMTOBbIe, JAaHOypHTOBbIe, AKCHHHTOBBIe, JOBHIHTOBbIe, TYPMAaJII 
HU3HpPOBaHHble rpeliseHbl MH BTOPHYHbIe KBapUMTbI, MeAHO-TypMaJIMHOBbIe PyZ# 
TYPMAJIMHOBbIe N€TMaTHTbI HW KBAPIeBbIe AMJIbI UT. J..). 

A. E. ®epcman (11) noquepKHyJI XapaKTepHble reoxHMHuecKHe OCOOeCHHOC' 
6opa, O6ycMOBIMBAIOWe KOHUCHTpalHl NOCJIeqHeTO B KHCJIBIX MarmMax. O Tip| 
HMYIIeCTBEHHOW KOHLCHTpaluu Oopa B KHCJIbIX MArMaTH4eCKHX Jubpepenuyuar 
B KaKOli-TO Mepe MOryT CBHJeTebCTBOBaTb H SKCMEPHMeHTAJIbHbIe HCCI OBs 
HMA CHIMKATHbIX paciaBOB C IpHCyTCcTBHeM (Topa HH Gopa, NpOHsBeyeHHH 
J. 11. Tpuroppespim u O. H. Jimutrpuesckum. 

Kak ormeuaet A. A. Cayxos (*), 9TH HcCNeOBaAHHA MOKa3bIBaloT, YTO TOJIb 
OnarofqapA HasMunIO B pacnwape (propa HH OOpa MOMKeT MPOMCXOAUTH JIMKB 
WHA PactiIaBOB Ha J[Ba HECMeLIMBAIOMMXCA CON, UpHyem Oop COBMECTHO Cc Ap 
THUMM Oovlee JETKUMH SJIeEMeCHTAMH KOHUCHTpHpyeTca B BepxXHeM, Oosee KUCAG 
mo cocTaBy coe pacmlaBa. 

TakuM OOpa30M, He HCKJIOUeHa BOSMOXKHOCTD, YTO MOBbILeHHAaA KOHUCHTP! 
ud Oopa B CueHuTax Taruso-KyuiBuncKoro pationa o6ycnoBlena mpoueccan 
Tudpepenuvauwn OopcoyepxXaleh OCHOBHOH MarmbI. A 3TO MOsOKeHHE B CBC 
ouepeb MOKeT NOATBEPAUTb MpaBHbHOCTb BSrJIAOB Ucce_oBaTenell, 
HOCHIMUX CHCHHTbI K IpOAyKTaM AudpepenuMaunli OCHOBHOM MarMbl, NOpOsM 

meH MOpOsbl Tak HasbiIpBaeMOH TraOOpo-nepHAOTHTOBOL (popmanuu Ypana. | 

TocyapcrBeHHblli HayuyHO-HCCeqOBaTeNbCKHIt Ilocrynuao 


HHCTHTYT POPHO-XHMUUYECKOLO CbIPDA 27 VII 1956 
Jlio6epubt, Mock. o6.1. 


HWMTHMPOBAHHAS JIMTEPATYPA 


1A. Il Bunorpagos, Teoxumus, Ne 1 (1956). 2B. A. SaBpapuuKuH 
Meramopdusm s3eeHOKaMeHHBIX TOPO, BMeMLaIOWLHX KOTVeTaHHbIe MecTopoxeHua um. III 
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PEOJOCHA 


O. K. UEXUA , 


NOSAHEYETBEPTHYHBIE MOMEPEYHbIE NOAWHATHSA B JAPBA3E 
(ITpedcmasaeno axademuxom H. M. Cmpaxosoim 7 VIIT 1956) 


B reougiormyeckoM oTHOMeHHH JJapBa3 MoxeT ObITb pasyeieH Ha [Be cyuect- 
CHHO pasJIM4YHbIX OOMAacTH, rpanHuanine m0 Jlappas-KapakyibcKomy KpaeBomy 
asjiomy (7°). K cepepo-sanajly OT noceqHero HaXOAUTCA OOacTb pacnpocTpa- 
CHHA Me30-KaHHOSOHCKUX NOPOL, WHCMOWMPOBaHHBIX B AMbMHICKYIO 3T0xy 
sKToreHesa. OTY OOMAacTb, ABJIAIOULYIOCA BOCTOUHOH OKpanHoH TayoKuKcKoll 
eNpPeCCHH, Mbl Ha3bIBaeM BHeLWIHHM JlapBasom. K toro-BocToKy OT pa3vioma Ha- 
OAUTCH OONAacTh, CO%RKeHHAA NaleosOHCKHMH NOpOyamu, cTpykTypa KoTOpoii 
O34aHa JBHXKCHHAMH TepWHHCKOH 9N0xH (puc. 1). Ory o6nacTb MbI HasbIBaeM 
HyTpeHHum JlapBa3om. 

Hamu TpexseTHHe uccIeqoBaHua TeppHTopHH JlapBa3sa, HanpaBuJeHHble 
MaBHbIM OOpa3om, Ha H38yyeHHe BepXHEHEOreHOBHIX MOJACC, YETBEPTHUHBIX OTWO- 
eHHH H TeOMOPOJIOrHH NOSBOJHIH B Mpewemax BHemHero JlapBasa HaMeTHTb 
DEBHEYeTBEPTHUHbIe JOMHHbI COrmacHoro xXapakTepa C HalpaBsIeHvemM TeyeHHA 
CB ua [O03 u oTyembHble-3aMKHYTHIe CeHMCHTALHOHHbIC MYJIbJIbI TOPO 2Ke BO3- 
acta. Bce sto 6yyeT onHcaHO B padoTe reomopdouornyeckoro HalpaBseHHus. 
eCb 2Ke MbI KPATKO OCTAHOBUMCA Ha XAPAKTEPHCTHKe BECbMa HHTEPECHBIX MOJIO- 
HTCJIbHBIX CTPYKTYP — HOAHATHH, BbIABJICHHBIX TOCpeJCTBOM Treomopdouio- 
(UeCCKOFO AHaJIM3a BbIIIeYNOMAHYTHIX (ApeBHeYeTBEPTHYHBIX) JOMMH U Oovee 
OJOAbIX SPO3HOHHO-AKKYMYJATHBHBIX (opm. PaccmaTpuHBaemble moqHATHA 
bIPAaKAalOTCA B JectpopMallHAX Teppac J[peBHe- H CpesHe-yeTBepTHIHNOLO Bospacta* 
OPHeHTHPOBAHBI B OONIEM BKPeCT NpOCTHpaHHA AJIbIMUCKUX CTpyKTyp. Ecau 
OCJIEHHe XapaKTepH3yIOTCH CeBePHbIM H Ce€BEPO-BOCTOYHbIM IIpocTHpaHuem, 
) MepBbie — 3anaHbIM H CeBepO-3anaqHbIM MpocTHpaHuem. 

Ha wre (puc. 1) BEIpPHCOBbIBaeTCA MOAHATHE, HaOJIOMaeMOe MO 1OM*KHOL T0- 
ope r. Xoyoka-Copruc (pyc. 2). K BocToKy OHO npocjexKMBaeTcH B paloue 
IllypaG6aya u ene Bocrounee — B palione Cappi-ropa. Ilpu stom amnautyja** 
lypa6aycKoro noqHATHA yBemMUNBaeTCHA C 3amaja Ha BocTOK oT 150 fo 1100 o. 

Cepepnee, TakxKe m0 JlecbopmMalluam Teppac, HamedaeTcH HM2KHeOOH-masap- 
coe nogqusatue. [Ipuuem B Oacceliue pexku OOu-Cypxak WapHUp AaHHOM CTpyk- 
Jpbl OCIO2%KHeH B3Opocom (a3sHMyT HpocTupanHua 300°), cekyIMM TaBHJbIa- 
aucKy1o cButy (Nz). AmMnuutyya B30poca 30 M; BHCAYHM ABUIAeTCA CeBepHoe 
DIJO. 

-Tlocnequee, BepxHeoOu-mMasapckoe, NOAHSTHE HaXO/HTCH elle ceBepHee. 
6acceline pexu O6u-Masap ono ycTanaBsIMBaeTca TOKE 10 NePpopmMalluAM Tep- 
1c (pric. 2), B Oacceline xe peu SIxcy u B palione nepepana Kadrap-Mo1b — 
) MAKCHMAJIbHOMY I1ObeMY IOCTeJIH BepXHCHEOPeHOBbIX KOHTJIOMepaToB. 
Ananv3 MepeYHCJeHHbIX MOMepeyHbIX MOAHATHM MOSBOMAeT CheTaTb HHKe- 


[eJ[VIOWHe BbIBOJIBI: 


* Tlon apeBneueTBepTH4HbIMM HaMH MOHUMAaIOTCA Teppacbl, CPOpPMUPOBAaHHble B KOHILC o6paso- 
HUA KyAOcKOl cBHTHI (3,4) H CHHXPOHHBIX elf oTmoxKeHHi. Ilox cpeqneyeTBepTHIHbIMH — JHH- 


1 IpeBHUX MepeyryONeHHEIX JOMH (1°). 
** Pagynila BbICOT OMHOM H TOM we Teppacbl MOKLY AHTUKIMHAI_HbIMU M CHHKJIMHAJIbHDIMH 


OrHyTHAMH. 
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1. []pogoumkaroululica pocT MHeEHHO BbITAHYTHIX (3, °) c HeoreHa CKJ1aJo) 
B NO3[HeveTBEpTHYHOe BPeMA OCOKHMJICA HaJIOKeHHeEM MOMCPeyHbIX MOAHATH 
HW COOTBETCTBEHHO pa3fe/IAIOWMX UX MpOrHOoB MabIx MacluTa6oB. JTO co3jae 
«pelleTyaToe» pacnp esesieHHe NOAHATHHM, Mex Ay KOTOpbIMA (pOpMHpYIOTCA MYJIE 


yooOpa3Hble 30HbI ONycKaHHa. 


NETPA jp EERO OA. 


gy v 
Ke vvvuy™ 
> N64 
ea QN AG 
v 


OF COON (6.8 Ol Cee, oN 


Puc. 1. Cxema pacnooxKeHHA 30H YCTBEPTHIHOM AKKYMYJIALHH HW MOSTHEYeETBEPTHUHEIX MoMepo 

HBIX NOJHATHH B JlapBase: J — nameosolicKue OO6pasoBaHHa; 2 — mMesosolicKHe, MaseOreHOBbIG 

HHKHCHCOFeHOBbIe OTIOKCHUA; J — BEPXHEHEOFeHOBbIe MOACCHI (TABMIbAapHHCKaA, KapaHa 

cKal MW MOMM3aKCKad CBUTHI); 4 — I PeCBHEYCTBEPTHUHbIe OTMOMKCHHA (KYMAGCKAA CBUTA H ee AHA! 

rv); 5 — NO3sAHeYeTBepTHUHbIe H COBPeMeHHbIe OTMOKeHHA; 6 — HallpaBeHHA ApeBHeyeTBepTr, 

HbIX NOMHH; 7 — NonepeyHble NOLHATHA; 8 — apBa3-KapakyJIbCKHA KpaeBoi,pasiom; 9 — JIMHI 
paspe30B (K AaHHOM CTaTbe pa3pesbl He IPHJIOKeHb!) 


2, J[BuxKeHUA, IIpMBeMUIHe K CO3AaHHIo CTPyKTYp MOAOGHOrO posa, oveBHAH 
HavaJIMCb C KOHIA J[peBHero KBapTepa, a HaHOOJIee CHbHO NPOABHJNCb B KOK: 
cpequero KBapTepa, Tak Kak B CO3{aHHbIX MMH JetbopMallHAX YYACTBYIOT He TOV. 
KO J[PeBHeYeTBEPTHYHbIe Teppachl, HO H AHHIWa Nepeyriy6eHHbIX JONHH, B 
pacT KOTOPbIX MbI YCJIOBHO CUHTAeM Cpe He YeTBEPTHUHEIM. 

3. Yperuyenne aMIWINTyA noNepeybIX NOAHATHH K BHyTpenHemy JJapBa 
Kak BHAHO Ha MpHMepe IIlypa6ayckoro NOAHATHA, YKa3bIBaeT, YTO B 06 
MaKCHMAJIbHbIe CBOROBbIC NOHATHA C TPeTHUHOFO MO HacTOsIee BpeMA MpHyf 
yeHbI K NepHdbepuiinbim yacTam jenpeccun. | 


| 
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4. Tlonepeynpie noquatus' B nepectTpolike ruAporpaduyeckoli ceru, umesuieli 
MecTO MOCN€ HHW2KHEFO KBapTepa, CbIrpaslH NepBocteneHHyI0 powtb uTO BHJ\HO 
B Oaccelinax pek O6u-Masap, O6u-Cypxax, Jlanrap-kanou, Von u t.n., u3me- 
HUBIUNX CBOM PHCYHOK Hocwe Havana pocTa JaHHbIX cTpfKTyp. , 

5. Honepeybie nogquatus” apunuunnanbHo OTNMUHEI OT paHee OmMCcaHHbIx 
monepeyHbix cknaqoK IT nopsyKa (?, §), COpasopannbirx nocpeycTBom nepepac- 
MpejesieHHA MaTepHaia HX BO Bpema cKayKOO6pa3sonanus. 


mM 

a mM 

1600 1600 

1200 i 1200 
=e gi He 2, 


= 
S iS 
Wyspabckoe 8 


s 
S's 80 
s 
§ rams 


% ve 
2000. : = ‘ 
8 4 S. 
6004 10103 De 300 

eé y Phe C ee. 
2 Xoaku EF oe aye ‘ai BS eS se 
“al coe /qpusoxTanhot —==$$_— 

7 sa passesevsees pd ee we 0 uh 18 12 Pi 


Puc. 2. Cxematnueckne mpogzonbuble mpopuan K puc. 1: 1 — nospepxHoctTb ApeBHeyeTBepTHuHOn 
Teppachl; 2 — npemlonaraemoe NonoxKeHue MOBepXHOCTH TO 2%xe Teppacbl; 3— NocTeIb KyvIA- 
OcKOH CBHTbI (Q1); 4 — pycaa pex; 5 — AHMINa ApPeBHUX MepeyryOneHHbIX NoHH (Q2) 


_ Onucanuble Ke HaMH CTPyKTYpbI Havasu (POPMHPOBATLCA 3HATHTeJbHO 1032Ke 
Bpe€Me€HH OCHOBHOTO CKIaqKoOOpa30BaHHA HW He (pPHKCHpyloTcaA Mepepacmpeye- 
JleHHeM MatepHasia. OHM ycTaHaBJMBalIoTcA JIMIIb 10 JecsbopMalluaM Teppac, T. e. 
WHEBHBIX, HIM ToMorpadHyueckHx, NoBepXHocTeli. CeOBaTeMbHO, HHKaKO 
peu O pa3sqaBIUBaHHun WH TeYeHHU MaTepHaua 3feCb ObITh He MoxeT. B JaHHoM 
clydae Mbl HMCeM JeIO C BEPTHKAJIbHbIMH JBH2KCHHAMH B YHCTOM, HeTpaucop- 
MHPOBaHHOM Bue. 

6. Ha ocHOBaHHH MaccoBoro onpeyeneHHA JMHAMHYeCKHX NWapaMeTpoB oua- 
roB rpynmbl OH3KHX 3emMieTpACeHHH B XanTCKOM palioue (°) oKasaocb, 4TO 
NpOcTHpaHHA MJIOCKOCTeH pa3spbIBOB B OYaraXx HMEIOT Ba HallpaBseHua. ORHO — 
corjiacHoe C TpOcTHpaHveM OCHOBHBIX TeOJIOrHyeCKHX CTpyKTyp, Apyroe — 
OTKJOHAOWeecA OT epBoro Ha 80", T. e. MOMepeyHoOe MO OTHOLICHHIO K PIaBHbIM 
cTpykTypam. B ouarax KaTacTposuyeckux 3emsIeTPACeHHH MpocTupanue pas- 
PbIBOB NOJYMHAeTCA ToMy %*Ke IipaBusty (*). Bce 9TH oyarH XapakTepH3yrIoTCH 
PaspbIBHLIMH CMeCWICHHAMH THA BEPTHKAJIbHbIX CABHTOB HW HaXOMATCA Ha Twy- 
OuHax 10—15—20 xm. B oOmmx BbIBOqax aBTOpbl, B YaCTHOCTH, OTMedaIOT 
(°): «HasMuNe BTOPOH CHCTeMbI pa3spbIBOB (nmomepeuHbIx, O. Y.) MomHO OOBSAC- 
HHTb HepaBHOMepHbIM TIO IIpOCTHpaHuio NOAHATHeEM XpeOTOB HJIH MONOHH- 
TEJIbHBIM c2xKaTHeM». [loyoOubie nonepeyHbile paspbIBbI B OYAraX ODM yCTaHOB- 
JeHbl Takxxe B Bonpwuiom Basxane u Konet-Jlare (*). 

Becbma HHTepecuble JaHHble O xapakTepe oyaros Iuccapa u xpe6ra [letpa I 
MO2KHO MOUepMHYTb B paOoTe (°), a HMCHHO: 

a) TlOMepeyHble paspbIBbI B H3YYCHHbIX OYaraX KOJIMYECTBEHHO MpeodsmaaroT 
Hay mpoxoumbHbiMu (20 npotus 11); 

6) OoubUIHHCTBO MOMepeuHbIX pa3pbIBOB HMeIOT YIJIbl NaeHHA K TOPHSOHTY 
B 60—80°, B TO BpeMaA Kak Y MPOMOMbHbIX OHH CocTaBssIoT 20—40°, 
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B) Y MOMepeYHbIX Pa3spbIBOB HallpaBsleHHe MOABHAKeK MOYTH COBMAaLAaeT C KH) 
TIpOcTUpaHHeM, Y MPOMOIbHIX 2e NOABHAKKH HallpaBJeHb! MOTH BKPeCT MPO: 
cTUpaHHa; oF ) 

r) JIA TonepedHeIx paspbIBOB THIMUHbI B3OpOCco-C/[BHTOBbIe TNOABM2KKK 
JIA MpOOJIbHbIX — B36pocbl, COpocbl H HaABurH. . 

Axtop (°) qemaer elle, C Hallieli TOUKH 3peHHA, BeECbMa HHTepeCHbIM BbIBOA 
«OBEP XHOCTHBI€ MOMepeuHbie PaspbIBbI* MOAKHO PacCCMaTPUBAaTb He Kak YaCTHBIC 
a KaK Cjla60 BbIpaxKeHHY!O B PeOJOPHYeCKUX KOMIMVJIeKCaX OHY U3 ee 
rpyMll COBPeMeHHDIX pa3pbIBOB, MpOMCXOAAUIHX Ha rayOuHe». OKasbiBaere 
yamee, UTO H TulyOoKHe 3eMsleTpACeHHA (*) B OObINMHCTBe CBOCM CBA3AHbI C pas 
PbIBAMH, HAYWMMM BKPeCT NPOCTHPaHHA CKJaqyaTbIX 30H CO CABHTOBBIMH BH 
>KeHHAMH OT TeEOCHHKJIMHAaeH K NaTpopMaM. 

Pe3ioMupys 3TH JaHHbIe, 3aMCTBOBaHHbIe 3 CelicMOOrHYeCKHX pador; 
OcTaeTCA MOJYEPKHYTb, YTO M Ha OOJIbIUMX H Ha MAJIbIX PIyOHHaX ABHKeHHA TIpo 
HCXOAAT KaK NO MpOJOJbHBIM, TaK HW MO MONepedHbIM pa3pbiBaM, oucenn 
c peoOnayqaHveM MOCJIeQHHX. 

Ecid B HHKHEM CTpyKTYpPHOM 93TaxkKe, TIpecTaBJIeHHOM ApeBHHMH KOHCo! 
JIMAHpOBaHHbIMH MOposaMu, cTrpecc THMa Mapbl CHJI MPHBOAUT K paspbIBY, TO, BH} 
J\UMO, B BEpXHeM CTPYKTYPHOM 93TaxKe pe3yJIbTaTOM TEX Ke yCHJIMM MOrYT ABHTBCS 
H mviacTuyeckue JedopmMauuu. UmenHo Tak Mbl H NOHHMaeM OOpasoBaHHe NOMe; 
pewupix noqusaTHi. [locnequee HaxoMUTCA TakxKe B MOJIHOM COOTBETCTBHH C ak} 
TOM T1peoOaqaHHA BepTHKAaJIbHOH KOMMOHEHTH! ABHXKCHHM B Ouarax. | 

Ecum Hae mpeqnomoxkenve 0 CBA8H MOBEPXHOCTHBIX CTpyKTyp C rayOuH) 
HbIMH CIpaBeIHBO, TO CTaAHOBHTCH COBEpWeHHO MOHATHBIM HM pelleTuaToe pas 
MelleHHe TOJHATHH. Torga TiaTebHoe H3yYeHHe HaMCYeHHbIX CTPyKTyp Js 
HEKOTOPOH CTeNeHH MOMKeT ABHTbCH HHTepnpeTallMeH celicMHyeCKUX ee 
K comkaJleHuio, NOCI€HUX JIA H3yYeHHOrO palioHa MoKa He HMeeTCH. 

7. Hakouell, ceqyeT OTMETHTb, YTO NOMepeyHble NOAHATHA, AepPopMupoBa 
ive JHHINa NepeyriyOJIeHHbIX JOJIMH, B ONpeeJIeHHbIX CJLyYaAX CO3AaJH 6a 
POMpHATHbIE YCJIOBHA JA JIMTeMbHOM aKKYMYJIAWMM, 4YTO CHOCOOcCTBOBad 
COpMUpOBaHHto (B aHHOM CJlyyae 3OJIOTHIX) poccbmel. B 9TOM CMbICJIe OMMCa 
HbI€ CTPYKTYPbI ABJIAIOTCA MOMCKOBbIM KPHTePHeM Ha BOSMOXKHOCTb HaXOKeHH? 
BBILNe UX POCCHINHbIX MecTOpoxeHHH. Takum OOpasom, H C STOH YHCTO npakTH 
yYeCKOH CTOPOHbI BOMpOca MOMepeyHble NOAHATHA 3acyKUBAIOT CaMOro cephay 
HOrO M3yyueHHs. 


TamKuKCKHi rocyqapcTBeHHbIi YAUBepcuTer Ilocrynus1o | 
r. Cranunaday 20 VI 1956 


| 
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* YcranaBinBaemble OGbIUHbIMH reOMOrH4eCKHMA MeTO,aMH — mpumedanue O. Y, 
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PEOJOH 7 


B. H. WHJIOB - 


O CPEAHEMHOWEHOBbIX BA3AJIbTOBbIX NOPOJIAX 3ANAMHOM 
YACTH FOKHOFO CAXAJIHHA 


(11 pedcmaezexo axademuxom JI. C. Kopocunckum 2 VIII 1956) 


HecmotpA Ha QOBOJIbHO WIMpOKOe pactipocTpaHeHHe Ha TeppHTOPHH 1O*KHOL 
JOJIOBHHbI OCTpoBa CaxaMHa CpeAHEMHOMEHOBbIX OasaNbTOBbIX MOPON, AHHbIe 
96 UX pacnpeyeeHHH H yCNOBUAX 3aleraHua UH CocTaBe oTcyTcTByIoT. B u3Becr- 
101 padote B. M. Jlepsus (7) paccmoTpeHbl U3Bep2KeHHble HW HApsALY C HHMH MeTa- 
fOpuyeckHe NOPOAbI JIHIb CeBepHOH YacTH ocTpoBa. EXMHWUHbIe Ke TeTporpa- 
pHYeECKHE HCCNeEAOBAHHA AMOHCKHX reomoroB (°, 1°) Kacarorca TOMDKO Gowlee 
fONOMbIX WENOYHbIX NOPO BepXHeEMHOLeH-NNHOWeHOBOTO BOspacta. B muoro- 
IMCJICHHbIX OTYETAX FeOJIOFOB-POH3BOACTBEHHHKOB CpeJ{HEMHOWEHOBbIe Oasasb- 
hI HA3bIBaIOTCH MOUTH BCerya aHJe3sHTaMu. 

PaccmMaTpHBaemble MOpOfbl pe{KO BCTpeyaloTcA B (hOpMe CaMOCTOATEJIbHbIX 
reJI, a OOmbiuel yacTbio OOpasyioT BKJHOUCHHA B COCTaBe BYJIKaHH4eCKHX Opek- 
MMU, KOHrMIOOpeKyHH, KOHTOMepaTOB H ApyrHx rpyOooOoMoyuHIxX o6pa30Ba- 
iH, CylaraiouwluxX Tak Ha3bIBaeMyIO CpeAHEMHOLeHOBY!O YeXOBCKYIO CBHTY. 
Jocnequaa no yaHHpm C. H. Anexcelfiuuxa u gp. (1) aBamseTca BepxHel YacTbIO 
KOUHJ2KHHCKOH CepHH U CIOKeHAa, NOMHMO YHOMHHABINNXCA BbIILe OOpas0BaHHH, 
SV JIKAHHYCCKUMH TYPaMu HU peKHMU MPOCJOAMH HOPMaJIbHO-OCaJOUHbIX MOpOg, 
OepKallHX OObIYHO HEKOTOPOe KOJINYeCTBO BYJIKaHHYeCKOrO MaTepHauia. 
AeCMHOFOUHCJICHHbIC MarMaTHYeCKHE Tela, BCTpevalollHecn Cpe OTNOMKeHHH 
JeXOBCKOH CBHTbI, B OOJIDUIMHCTBe CJITyYaeB HMeIOT rHnaOuccabHOe NpOHCxoxJe- 
ive H peCTaBJIeHbI MaJIOMOMLHbIMH TJIaCTOBbIMH 3aJle%KaMH H WalikaMy. 

B netporpadbuyeckoM OTHOWeHHH MOposbl, OOpasyloulve BKJIIOUCHHA B BYJI- 
<AHMUeCCKHX OpeKYHAX, KOHTJOMEepaTaXx H T. J. H Caraloulue OTeJIbHbIe MarMa- 
PMueCKHe TeJla, OUCHb TIOXOKH pyr Ha Apyra. 

BueulHe H Te H Apyrne npeAcTaBAoT NPeHMYLeCTBeEHHO TeEMHO-cepble H yep- 
ible, peKe KOPHYHEBATHIe H Jake KpacnoBaTble Nopduposple OasapTHl. UactTh 
TOPO, UMeeT MaJeOTHMHBI OO6MK H UpHOmuxKaeTca K nNopduputam. Ilopoypi 
MarMaTH¥eCKHX TEI OTMHUAIOTCH OObIUHO OObIWeH CBe*KeCTbIO, HO H B HHX 
{MEIOTCA CJIEbl BTOPHYHbIX H3MeHeHHH. Ha ocHOBaHHu MMHepasOrMyecKOro 
ocTaBa 6a3asIbTbI MOXHO pa3JeHTb Ha OJIMBHHOBbIe MH Oe3OMBHHOBbIe. B ka- 
JeECTBe NOPPHpOBbIX BbIeMCHHH B NepBbIX H3 HAX IIPHCYTCTBYIWT OJIMBHH, MOHO- 
<IMHHbIM NHpOKCeH H MlarHOKJIa3, BO BTOpbIX — Te 2Ke MHHEepaJIbl, HO Oe3 OH- 
HHA. 

CpexHi OIMBHH B OJIMBHHOBbIX Oa3asIbTaX He COXPpaHHJICA H3aMelleH YeLlyii- 
[ATO-BOJIOKHHCTBIM H 3eJIGHOBATO-OypbIM, 3aMeTHO IIeOXpOHpylOlWlM4M HAAMHY- 
ATOM. 

[lupoxcen, mpucyTCTBYIOWMHB OOCHX paSHOBUAHOCTAX NOpOY B BUC KOPOTKO- 
‘TONOYATHIX KPHCTAJVJIOB H HEMPaBUJIbHbIX YJIMHEHHBIX 3epeH, CyAA M0 yrviam 
ITHYeCKUX ocelt (~+47—50°) u noracaHuto (45°), a TakxKe 10 ABYIpeJIOMIeHHIO 
0,025) ornocutcs K apruTy. B HeKOTOpbIX KPHCTasax WeHTpasbHad YaCTb Cua 
aeTCH OGOFallleHHbIM H3BeCTbIO aBrutom (2 V=--56°) usH Jake AnoncHy-ca- 
tom (V=-+62°), Torjja Kak KpaeBad 30Ha — MeHee H3BECTKOBMCTEIM H Oosee 
KEIeE3HCTbIM aBrHTOM. 
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Il]narnokna3, mpescTaBeHHbIM TOJICTBIMH  YIIJIOW,CHHbIMH TaOHWaMy 
ABJIAeTCA CAMbIM paCMPpOCTPaHeHHbIM CpeqM BKpanJIeHHUKOB. Ero KOJMYeCTBO 6b 
BaeT HHOPMa HACTOJIbKO 3HAUHTeJbHO, YTO NOSBOJIAeET CUMTATb PAaCCMATPHBACMb 
NOposbl 6M3KUMH Kvyuarvoba3sanptram. IlnarnoKna3 MOMMCHHTeETHYECKH CABO 
HHKOBaH IIp€HMYIIeCTBEHHO T10 abOHTOBOMY 3aKOHY. ‘ 

VismepeHud Ha (eOpOBCKOM CTOJIMKe [DoNg= 45°, DoNm= 60°, DoNp= 
=61°; 2V=—77(*) u DoNg = 67°, DoNm = 27°, DoNa = 75,5°; 2 V=—83 (4 
MOKaSbIBaIOT, UTO MarHoKa3 OTHOCHTca uM K OuTOBHUTY (Ne 88), HH K aHOT 
tuty (Ne 96). ToppiuenHad OCHOBHOCTb NwlarMokNa3a ABMIAeTCA XAPAKTEPHO} 
OCO6CHHOCTbIO H3BECTKOBO-IeJOUHBIX MOpoq Caxamuua. , 

OcuoBuas Macca 6a3a/IbTOB COCTOHT H3 NpeoblaqalollHX MHKPOJHTOB Mla 
THOKa3a, HEMPaBHJIbHbIX 3epeH aBrHTa H MarHeTHTa, MCCTaMH CKJICCHHBIX J 
BUTPOPHLHPOBAHHbIM BYJIKAHHYeCKMM CTeKIOM. CrpykKTypa OCHOBHOH Macc 
OOIbIIMHCTBA OPO ABJAeCTCH MHKPOJIHTOBOH, MpHyeM YaCTO C MOABJIEHHEe 
cyOnapauimenbHOCTH B paCcMOJIOKeHHH MUKPONHTOB Wwarnokslasa MOAB AOTC 
TepexOfbl OT MMMOTAKCHTOBOH K TpaxHTOBO cTpyKTypam. BasabTbl OoubuIK 
CTBa MarMaTHY¥eCKHX Tes OTIMYAIOTCA TOJIOKPHCTaIMYeCKUM XapakTepoM O 
HOBHOL MaCCbI H CepHiiHO-noppupoBol CTpyKTypoH. ITO, HapaAy C OBO 
YaCTbIM NOABJICHHEM CTpyKTYp OCHOBHOH Maccbl, OM3KHX K MAKPOJOJICPHTOBBIN 
NOATBepxKaeT runa6uccaNbHbIM xXapakTep MOUTH BCeX MarMaTHYCCKHX Te 
WOKa3aHHbI WIA OOMbIIMHCTBa H3 HHX 10 B3AMMOOTHOLICHHAM B TOWe. 

TloqcueTbl Ha MHTerpallMOHHOM CTOJIHKe JaloT BO3MOXKHOCTb CYAUTb O KOJIH 
YECTBEHHDIX COOTHOWCHHAX, Clararoulu4x MOposbl MHHepaoB (Tabm. 1). 


Talon wos at 


Munepasbublli cocTaB Mopox (B MpomeHTax) 


NeNe o6pasiloB 


65° | e6%« | 69a 243t 
IInarnoknas (BkKpamseH.) 63,3 34,8 50,4 44,2 
Ilupoxcen (Bkpameu.) 8,6 0,7 9,6 one 
VMaaunrcut — Eek tate 10,4 
PyHbl MuHepar 4,0 Al 4,7 LAG 
OcHoBHad Macca one Diez _ 40,7 ! 
Tinaruoksas 143 — 8,1 — 
Ilupoxceu \s vicecae stay adi — 14,4 — 
OcHOBHad MaCCa HEKOTOPbIX BKJIIOUCHHH Oa3abTOBbIX NOpoO_ B rpyOoob.d 
MOUHbIX TOJILMAX MOJIHOCTbBIO e€BHTPOPUUUpoBana, a IITYCTOTbI BbINOJIHCHbI KaJik} 


IMTOM, KBapleM, XJIOPHTOM, WeOIHTOM HM TymmesenuTom (?). BkpanwexnHu 
MAarHOKIMa3a YaCTO NeJIHTHSHPOBAHbI HW aANbOHTH3MPOBaHbl, NMPOKCeH Xe B OOM 
INMHCTBE ClyyaeB CMaOo XOPpUTH3HpOBaH. Bce STH M3MCHeEHHA, MPUCyTCTB 
BTOPHUHBIX MHHEPasOB HU OOyCJIOBeHHaA HMM 3eIeHOBaTad OKpacka mpuya 
NOpoOfaM OTYCTAMBbIM NaNCOTUMHbIN OOMUK H MOSBOVIAIOT HasbIBaTb UX NOpdupy 
Tamu. HavOomee H3MeHeHHbIe NOPOAb! C aNbOMTHSUPOBAHHbIMH MarvoKma3a 
OOHAPyXUBalOT CXOJCTBO CO CHHHTaMH. | 

IIpeqcrapnenue 0 XHMHYECKOM COCTaBe NOpO MaroT avaNUSbI Tpex o6pasiop 
MpOHsBeeHHbIe B MadopaTopuH CaxKHMM ananutuxamu A. K. Mapxosoii 
B. C. Macnosow u JI. PT. Wunsyx (Ta6.. 2). 

Tlopogbl o6naqator 3HayTeIbHOM OCHOBHOCTHIO: CosepxKAaHHe KPEMHEKHCJOT 
B HUX OJIM3KO WJM HYDKe COJepKaHHA ee B CpeAHeM U3 BCeX Ga3abTOB 0 JleaK 
Bo Bcex MOpofax JOBOJIBHO BbICOKOe KOJIMYCCTBO BOAbI HM NOTepb IPH mpoKadk 
BaHHH. OcOOeHHO B STOM OTHOLMICHHH BbIJeIAeTCA nNopdPupuT 2408 . Hecxons 
MOBHIIMEHHOe NO OTHOMEHHIO K AHAJIOTHYHBIM HEHSMCHEHHBIM TOpofam cosepxa 
Hue Na2O u oco6eHHO CyMMapHoro 2KeIe3a, OMHOBpeMeHHO C MOHHIKeHHBIM Cd 
W€p2KanveM H3BeCTH M MarHe3Hv, UpHOmuxKaeT MOpOAy K CHMAMTY. 
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B o6p. 2444 yw 240® (Bkmouenna B OpeKuuax) HaGmtoqaeTca mpeod1a anne 
“MCHOTO 2Kele3a Hal 3aKHCHbIM; B G6a3ambTe We H3 MWIACTOBOM 3a7exKu 
Op. 69%) cooTHoweHHe MexKAy STHMH KOMNOHEHTAMH OOpaTHoe, OGbINHOe JIA 
exKUX MOpok. KouyecrBo u3BecTH BO BCeX AHAJIMSHPOBAKHBIX MOpofax m0 
YABHEHHIO CO CpeJIHHM MHPOBbIM Oa3aIbTOM 3aMeTHO MOBbILIeHO, a KOJMUeCTBO 
ArHE3HH H IWeOVel HECKOJIbKO NOHH2KeCHO — ABJIeEHHe, XApakTepHoe JIA ANOH- 
HX TOPO H3BECTKOBO-eIOUHOH cepnu (8). 


Ta6Onuna 2 


# 

1 2 3 { 2 3 
SiO, 49,73 | 48,73 14734 a 5,0 a 5,3 
TiO, 0.59 0,49 0.59 c 10/6 9)2 12.9 
Al,O; 18,12 | 17,19 | 20°79 b 23/9 261.2 24,3 
Fe, 03 8.52 | 10,48 3,03 s 61.4 56.9 60,5 
FeO 2.24 447 7,25 i! 440 57,4 49,6 
MnO 0.08 0.18 0,04 m’ 35.0 oT 36,5 
__ MgO 4. 45 3,70 444 c! 21/0 15.6 13,9 
CaO 11°82 9,66 | 11.67 n 82'4 70:0 74,2 
Na,O 1.74 2.47 1°64 t 1/0 1/0 1,0 
0) 0.59 4°35 0.77 @ 33,8 37,8 13.6 
H,O 1,85 1:17 2.07 Q oO) 110 Sean en 
eee Il Ll? 5,89 0,90 a/c O#D 0,8 0,4 

P.O 0,02 0.04 0/29 
: ie 3 1,97 RO. R,O3-3,98Si0, 2=1,60; 
2 4,63 RO. R,03-3,12Si0, a=1,35; 
Cymma 101,10 | 100,22 | 100,43 | 1 41,67 RO. RO3-3,58Si0, a=1,53 


[—o6p. 244° — pxmouenve 6a3aibTa B BYJIKaHHYeCcKOl OpekuHH, Quametp 1 m. 

2—o6p. 240° — sxmouenne nopduputa B BYyAKaHHUecKoli Opekunu, AHametp 0,5 mM. 
p p 

3—o6p. 69°— 6a3ambT u3 MacToBO 3anexKH. 


B 3aKJOUeHHe CJIeyeT OTMETHTb, YTO PACCMOTPeHHble OasasIbTOBble NOPOAbI 
KHOU NOJIOBHHbI CaxasiuHa HMeIOT CeOe OIH3KNX AHAJIOFOB Cpe OHOBO3pacrT- 
[IX O6a3aIbTOBLIX NOpox Anouuu (’, °) H HAaCOOPOT, 3aMeTHO OTMHYAIOTCA OT 
KOBBIX NOpox Kamuartku (%, *) uw FOxwkuoro IIpumopps (°). 


CaxasiMHCKHH = KOMIJICKCHBIM Iloctynuao 
HAY4HO-HCCIeEMOBaTeMIbCKHH HHCTHTYT 27 VII 1956 
Axayemuu HaykK CCCP 


WHTHPOBAHHAA JIUTEPATYPA 


Ic. H. Anexcetiuunx,W.H.Ky3uuna, YH. VW. Patuosexku th, Brnn. MOM, 
Breon., B. 5 (1954). * B. M. Tepsus,Tp.Teon. kom., Hos. cep., B. 102 (1915). 
. A. Menafiinos, C. WH. Ha6oxo, Tp. Kamuarck. symkanol. cr., B. 2 (1948). 
3. UW. Tluiin, Matepuani mo reonoruu uw nerporpaduu paliona pex Asaun, Paccommupt, Ia- 
ku Ww Hanaueppt Ha Kamuatxe, M3n. AH CCCP, 1941. 5M. A. WaBopcxaga, Vs. 
[| CCCP, cep. reon., Ne3 (1950). ®S. Iwao, Japan. J. Geol. and Geogr., 16 (1939). 
mek uno, trans. N. Y. Acad. Sci., Ser. 11, 14, No'6. (1952). ® S. T’su boi, Proc5 
cific Sci.-Congr., 3, 1933. 9H. Tsuya, Bull. Earthquake Res. Inst., Tokyo Imp. 
iv., 15, part 1 (1937). 1° K. Yagi, Bull. Geol. Soc. Am., 64, Ne 7 (1953). 


Jloxxaye Akagemuu nayx CCCP 
1957. Tom 4112, Ne 4 


MHHEPAJIOPH} 


P. Il. PA®AJIBCKHH u tO. M. A bIMKOB 


O TPYBUATHIX NICEBJOMOP®O3AX APIFEHTHTA ; 
MO CAMOPOJHOMY MPOBOJIOUHOMY CEPEBPY H TEMIMEPATYP 
MX OBPA3SOBAHHA 


(Ilpedcmaeaeno axademuxom JI. C. Kopoicunckum 17 VIII 1956) 


B wutepaType OMHCaH HCKYCCTBeHHbIM TpyO4aTbI XaJIbKO3HH, MOJyYeHH 
TIpH OOpaOoTKe MeAHOH NPOBOJIOKM CepoBOAOpOAOM B MHTepBasle TemMepaT 
500—800° (+). Cepe6paHaa mpoBosioKa B TeX %Ke YCOBHAX TakxKe TIpeBpalll 
jlacb B TpyOuaTHI cybpu_ cepeOpa. B oOmacTu Oojee HH3KHX TeMLIepaTy 
(300°), Ip MpouHX paBHbIxX yCJIOBUAX, OOpasyeTCA CHOWHOM XabKOSHHOBE 
cTep2KeHb 6e3 KakuHx-1HO0 novocteH. Jia cepeOpa xe, Kak ObIIO yCTaHOBey 
HalwHMM OMbITaMM, YKaSaHHbIe ABJICHUA JIEPKO BOCIPOMSBOAATCA H IPH HEBBIC| 
KHUX TemlepaTypaxX B BOJHbIX pacTBOpax. 

OnbIThI c CepeOpoM MpOBOAHJINCb B 3alasHHbIX KBapUeBbIX aMMYyJaX B a| 
ToKaBe Up Temnepatypax 140—300° B Teyenne 18—72 yac. B Kxouue onity 
AaBTOKAaB 3aKaJIMBaJICA B XOJIOMHOM BOJe HIM MeJVJICEHHO OXJIaxKasca B meu! 

B kayecTBe HCXOJHOrO MaTepHasla HUCHONb30BaNacb OObINHaAA cepeOpaH 
IIpOBOMOKa H CaMOpOAHOe IIpOBOOYHOe cepeOpo, mOMmellaBlinecHd B pacTB 
THocysbpata (0,5 A) HIM ruApocyappuyza natpua. Tlocnequuu npuroTroplad 
miponycKaHHem cepoBoyopoya uepes 0,1 4 pacrBop NaOH B teueune 30 mun. mp 
KOMHAaTHOM Temnepatype*. JlevicTBue Toro u Apyroro pacTBopa Ha MeTaIM 
ckoe cepe6po Bbllue TemuepaTypbl nopsayKa 200°, mpH KoTOpom HaunHaeTd 
HHT@HCHBHOe pa3soxKeHHe NaezSeOs, compopoxyatomeeca BbigqeneHuem Hoi 
OJMHAKOBO HM BbIpakKaercsh B NOMHOM MpeBpalleHHH MeTamMyecKoro cepeb 
B CyAb*puy cepedpa. 

OOpasyroulwiica aprenTuT** umeeT TpyOuaToe cTpoeHHe (puc. 1), npHud 
cpopma M AvameTp TpyOoK oTBeYaIOT (bopMe U AMaMeTpy NepBOHAyaJIbHBIX TIpl 
Bomouek. Ha noBepXHOCTH Cyb(Pu Aa BbIPACTaloT XOPOLO OOpasoBaHHble ero Kp 
CTaJJIbl, OONHK KOTOPbIX 3ABHCHT OT XapakTepa OxuamyeHua. Ilocne 3akan 
aBTOKNaBa HaOuOMaeTCA WeTKA AJIMHHOMpPH3MaTH4eCKHX H HFOMbYaTbIX KpHCTa 
JOB AnHHOK YO 0,6 mM, u Zo 0,05—0,07 mm B nonepeyHuKe. XapaxrepHoli o 
OeHHOCTHIO STHX KPHCTAJJIOB ABJIAETCA TO, UTO BHYTPH OHH Nosble. IIpu meque 
HOM OXJlaxKKeHHH OOpasylorca TaOMTYATbIe H KOPOTKOMpH3sMaTHYueCKHe Kp 
cTaJbt XO 0,3 mm Bnonepewnnke. [Ipunagqnexnocth TaOUTYAaTHIX KpUCTAa 
K TOH WH HHO MOAMpUKAalnA Cynbpuya Heacua. Tome uronpuaTble KpUCcTas 
CYKMBAIOUMeCA K OCHOBaHHIO, MpMHafvlexKaT, BepOATHO, akaHTUTY. | 

B oHOM onbiTe, 1poBeyeHHom mpu 140°, 3a 52 yaca Bce cepe6po, Haxout 
meeca B pactBope NaHS, Takxe npeBpaTusocb B Cyabpuy, OMHAKO HUKaKE 
IIpH3HakOB TpyOOK BHYTPH apreHTuTa He Oplwio 3ameueHoO. 

CueylyeT OTMeTHTh, YTO Ipu Temnepatypax 140—150° cxopoctp peakHH 3H 
YHTebHO samMeqsetca. Tax, ecm upu 200° 3a 22 vaca mpoBomoKa AMameTpo 


* Honyuenublii TakHM OOpasom pacTBop uMeer HeliTpasbHy10 peakuHio. 

** B HacToslemM COOOMeHHM NOX ApreHTHTOM, 3a HCKOYeHHEM Cy4aeB, Kora ‘9TO OroBol 

HO 0C060,NOMpasyMeBaeTCA BOOGIE CyIbpUA cepeOpa,a He TOKO ero KyOuYeCKasA MOAupuKaL 

PeHntreHOcTpyKkTypHOe 2xKe H3YUeHHe NOKASbIBACT, YTO HE3ABHCHMO OT TeMMepatypbl OMbita cyviB) 
Bcerla HMeeT pomOu4eckyl0, T. €. aKAHTHTOBYIO, pellerKy. 
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DMM HOJHOCTHIO HpeBpaliaeres B Cysbipu, TO mpH 150°, IIpH WPOuHX PaBHbIx 
JOBUAX, OHA NOKPbIBAeCTCH JMib TOHKO ero KopouKol. IIpu 140—150°, nesa- 
CHMO OT CKOPOCTH OXJaxKeCHHA, Ha NOBepXHOCTH apreHTHTa oOpa3yercsA 
AKOKPHCTAIHYeCKHH ero arperaT (NomepeyHuK KPHCTaINOB — CoTbIe JOH 
[JIMMeTpa), B KOTOPOM BCTpeyaIoTCH OTAeIbHbIe TOHYALILINeE HrOmMDUATHIe 
HCTAJIJINKH . 

TpyOuatbie rceBgomop(osbl apreHTHTa 0 caMOpO,HOMy mpoOBoOOYHOMY 
peOpy, MOAOOHbIe NOJYYeHHBIM SKCIeEPHMeHTaIbHO, BCTpeveHbI OHM 13 
TOPOB B THAPOTEpMaJIbHOM CepeOpopyHOM MecTOpOxKAeHHH, B KOTOPOM, T10- 
IMO JpyrHX MHHepasoB cepeOpa, B 3HAYHTeNbHEIX KOJIMYeCTBAX, B BUJe CKe- 
THBIX OOpasoBaHHli H MpoBOMOUHBIx (popM, 
TpeyaeTca MeTasuMyecKoe cepebpo. IIposo- 
yHOe CAMOpOHOe cepeOpo ABIAeETCA OJHHM H3 
MBIX T03/HHX MHHepaJlOB THApOTepMaJIbHbIX 
i. OHO, KaK MpaBHo, OOpasyeTca mo3xKe 
BIYHOrO ApreHTHTa H YacTO accolHupyeT c 
mM. B sToMculyyae CepeOpo BbIpacraerT B Bue 
POTKHX, HO CpaBHHTeJIbHO TOJICTbIX HHTeli Ha 
BECHHOM MOBEPpXHOCTH KYyOO-OKTAITPOB ap- 
puta. i Of Q2em 
Hapsyy c 9THM, B accolWalHH c TOHKO3ep- a 
CTbIM KBaplleM, CKPbITOKPHCTaJJIHYeCKHM Map- 
SHTOM H IIpycTHToM, OblwIH OOHapy2xXeHb! MCeB- 


: Z Puce. 1. Ticesxomopdosa apren- 
MOpo3bl apreHTHTa 110 IIpOBOJIOUHOMY ce- THTa 10 cepeOpy. Bugua TpyOKa 
Opy. ApTreHTHT B rpyOpbix uepTax COXpaHH JI Bce Ha MecTe NPOBOJOKH HM merKa 
OOCHHOCTH (OpMb! MPOBOJIOUHLIX KPHCTAaJJIOB KPHCTaJJIOB apreHTHuTa. 


MOpOjIHOrO cepeOpa: cilyTaHHOBOJIOKHHCTHIL 

ipakTep arperaTOB, XapakitepuHble metTesbyaTble UsrvObl, CKpydABaHHe 
cTaJJIOB MUX rpyOylio NpoxombHy!Io peOpucTocTs. OryenbHbIe MpoOBo- 
WHbIe MCeBOMOpdosbl FoctTurarwT 15 MM B JwIMHYy Hu! MM B nOnepeduuke. Ilo- 
PXHOCTb ceBAOMOpdos nNosoOHa ONHCAHHOH BbIUe WIA MOJYYCHHEIX HCKYC- 
BeEHHO IPH HH3KHX TeMNepaTypax: OHA NpeCTaBJIAeT arperaT MeJIKUX H30OMET- 
YeCKUX KPHCTAIVJIOB APreHTHTA, Ha KOTOPBIX HaOsIOalOTCA OMHOUHbIC TOHKHE 
ATIOBUIHbIe KPHCTANVIbI IMHO Jo 0,2 MM, TakxKe NpHHaiexamue cyibpu- 
-cepeOpa, H, KpoOMe TOrO,— OTHOCHTeJIbHO KPYNHbIe KPHCTAaMWIbI MpycTuta. 

IIpu pa3amMbIBaHHH MpOBOOUHbIe OOpasoBaHHA APreHTHTAa NOKA3bIBaloT TpyO- 
Toe CTPOeHHe, AHAJIOTHUHOe B OCHOBHBIX YepTax HaOsoaeMOMy B 9KCNepHMeH- 
x. Cpequ mceBqomopos BcTpeyalorca TpyOKH, JIONHYBLIME B TpOJOJIbHOM Ha- 
ABJICHHH WH pactlenuBlneca Ha ABe HIM Ooee 3arHyTHIx WeHTbI. [loqoOHoe 
JIEHHE BOIPOH3BOAHJIOCb H SKCIePpHMECHTaJIbHO Ip Temnepatypax 250—300° 
OONbIUOH AIHTeIbHOCTH OMbITOB. OueBuHAHO, YTO pH elle SobMeH mpoyos- 
ATCJIBHOCTH OHO MOXKET MPOMCXOAUTh H pH Ooee HH3SKHX TemMepaTypax. 
3TOM CuIyyae, ECTECTBEHHO, TpyOuaTble (POpMbI OTCYTCTBYWT. 

PesysbTaTbi SKCIEPHMEHTOB CBUJCTEIbCTBYIOT O TOM, YTO ONMCAaHHble TpH- 
Jlubie TpyOuaTHIe MCeBAOMOP*osbl apreHTHTa M0 CamopoyHOMy cepeOpy oOpa- 
BaJIHCb IPH TemMepatype Bbilue 140°. CpaBHenue KpucTasIMueCKUX arpera- 
B Ha NOBEpXHOCTH CyJIbPpuAa, Hao uOaBLUUXCA B IKCIEPHMEHTE, C IPHPOHBIMH, 
8BOJIAeT IIpeqmosaraTb, YTO Temnlepatypa OOpasoBanns TpyOuaToro CyIbiPpH ja 
“HJIPOTEPMAJIBHBIX 2HMAX Oblia O1u3Ka kK 140—160°. C Apyroh cropoup Aas 
HHOFO M€CTOPOXAeCHUA ITA TeMNepaTypa ABIAeTCH NPHONH3HTeIbHON Temue- 
TypoH OKOHYaHHA Bcero Mpolecca OOpas0paHHA THApOTepMaJbHbIX AHI, 
K KAK CAMOpOJHOe MpOBOJOUHOe CepeOpo BHIJeMAJIOCb B HAX OJHUM H3 MOcwe]- 
X MHHEepavJOB. ; 

Spnenve oOpasopanua TpyOuaToro apreHTHTa HaxOJUTCA B NpAMOM CBASH 
paKkTOM pocTa MeTaJJHYeCKOTO MpOBOOUHOrO cepeOpa H3 TBEp/bIX Ceped- 
HbIX COJef, HeOJHOKpaTHO BOCIPOH3BOAHBUIMMCA SKCHePpHMeHTaJbHO. OO- 
goBaHve CysbUAHOTO YeXJa Ha MeQHOH u cepeOpAHON MpOBoOKaXx oOycJIOB- 
HO GOMbIIOH HOHHO-3ICKTPOHHOH MPOBOAMMOCTbIO XAMbKO3HHA H apreHTHTa, 


TAT 


6arojapA KOTOPOH HOHbI STHX MeTAJJIOB CBOOOAHO TepeABHraloTca B KpHcTa 
JIMYeCKOH pemleTKe CyIbPHAOB, TOra KaK HOHBI Cepbl OCTAIOTCA NOYTH HENOABH? 
HBIMH. JIpyroe HeEOOXOAUMOe YCOBHE — HEMPOHHMAaeMOCTb CysbPHAHOTO eX, 
10 OTHOWIEHHIO K OKpyxKalollleli cpeye, COAep2Kallleli HOHBI Cepbl. OTO OObACHEHI 
oOpas0BaHua TpyOuaTbix CybuAOB XOpOlo CoracyeTCH C MCXAHH3MOM Poc 
IpoBosoYHOrO cepeOpa, KOTOpHIH Obl SKCHepHMeHTAIbHO NOATBepxKyeH LKe 
cenom (2). Tlocnequuit moKasas1, YTO pocT cepeOpxAHOH MpOBOMOKH NpOMCxof 
B €€ OCHOBAHHH B pe3yuJIbTAaTe OONbILNOM NOBU2KHOCTH HOHOB CepeOpa B CyJIbHy, 
3Toro MeTasma. I]popeqeHHble HAMM OMDITHI, B JONOJHEHHe K paHee H3BeCTHb 
(pakTaM, ellie pa3 NOATBepAAaloT UpesBbIYaHHO OOJbILy!O NOABHXKHOCTH Cepeoy 
B TBepfou case. 

B 3aKu10UeHHe OCTAHOBUMCA Ha ONbITaX C HPOBOJIOUHBIM CepeOpom H CyJIbep 
JIOM amomuHuA. IlocmeqHuH HCMOMb30BaJICA B KayecTBe reHepaTOpa CepoBOs 
poya. Baio mpoBeyeHo Ba ombita mp 300° B amnylax c @uibTpami. B HurKHE 
YaCTH aMIy Jbl HAXOAUJIOCb CepeOpoO H AUCTHJIIN poBaHHaa Boa. B BepXHIoI0 4acT 
Ha cyxoli (UTP, MOMemfasocb HecKOIbKO KycouKoB Al,SO3, B3aToro BS5—I! 
KpaTHOM U30bITKe IIPOTHB CTeXHOMeTPHYeCKOrO KOsMYeCTBAa, MoTpeOHoro Ay 
BbIJeICHHA KOJIMYeCTBAa CepOBOJOpOAa, HEOOXOAMMOYTO JIA NOMHOrO B3auMose 
CTBHA Cc cepeOpom. CepoBosopoy BbIeAJICA IPH BbICOKOHTeMMepatype B pesyu 
TaTe HHTCHCMBHOFO B3aHMOJeHCTBUA BOAHOO Napa, CBOOOAHO MpOXOMBIIe! 
yepes (busbTp, c AleSs. Mocnequui noce OnbITa OKa3bIBaJICA JelCTBHTeJb 
pa3JIOXKeHHBIM, a IPH BCKPbITHH aMIyJIbl YYBCTBOBAJICA CHJIbHbIM 3anax He 
Cyja 0 3anaxy, Bola TakxKe CofepKasa Oosbllioe ero KONMYeCcTBO. Tem He 
Hee, HECMOTpA Ha JOCTATOUHO JIHTebHOe HarpeBaHHe, cepeOpo pearupoBa 
WaseKO HE NOJHOCTbIO H MOKPHIBAOCb JIMWIb TOHKOH KOPOUKOH apreHnTHta. 
BCeH BEPOATHOCTH, peaKUMA NpeKpalllaacb B pe3yJIbTAaTe BbIJeeCHHA PaBHOB 
HOrO KOJIM¥eCTBa BOJOpoOAa 10 ypaBHeHuto 2Ag + HeS = AgeS + Hae. Cregy 
OTMe€THTb, 4TO y2XKe IPH KOMHATHOM TemnepaType, NOce OTMAHKH aMNyJbI, G 
peOpo c MOBepXHOCTH ObIcTpO YepHeNO. DTO CBUAeETEMbCTBYeT O TOM, UTO B3 
MOJeHCTBHe MeTama C CepOBOJOpOoM BHaYase OblIO FOCTaTOUHO HHTeHC 
HbIM, HO 4Yepe3 HeEKOTOPOe BpeMA MpeKpalllasocn. 


VucrutyT reooruH pyfHbIxX MmecTopoxyenuit, Tocrynuo 
neTporpapuu, MUHepasoruu HW reoxuMuH 7 VIII 1956 
Akaylemun HayK CCCP 


IMTHPOBAHHAA JIMTEPATYPA 


1A. UW. OnbuancxKu ih, Bonp. muunep. u nerporp., 2, 211 (1953). 
Zs. angew. Miner., 3, 14, 1—7 (1940). 
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Aoxrnags Akayemun nayrx CCCP 
1957. Tom 112, Ne 4 


MHHEPA/JIOTH 9A 


é 
H. H. CMOJIBAHHHOBA u B. A. MOJIEBA 


®EHAKUHT H3 MECTOPODKJEHHA BATbICTAY 
(IKEHTPAJIBHbIM KA3AXCTAH) 


(ITpedcmaeazeno akademuxom JI. H. Illep6axose.m 24 XI 1956) 


@MeHvakuT OOnapyxeu seTom 1955 r. Ha MecTropoxyenun Batpictay (Llentpaub- 
pi ~KasaxcTaH) B OJHOM H3 KBapleBO-NOJeBOWINAaTOBbIX Tel MermMaTOuHOrO 
ima, 3aslerarouluX B Me€JIKOS€PHHCTHIX JIeHKOKPaTOBbIX rpaHHTaX. ITO KBap- 
>BO-NOJIEBOLUNATOBOe TEJIO, B OTJHUHE OT APYIHX HMeIOWUXCHA 3eCb KBapLeBO- 
IEBOLUNATOBHIX TeJI, XApakTepH3yeTcA MpHcyTcTBHeM OepwHaa. M3 Apyrux 
AHEPaJIOB HAaOMIOMalOTCA: MYCKOBHT, MOAHOJEHHT, BOMb(ppamMuT, WeesHT. 


Puc. 4 


@euakuT NpHypoyeH K MYCTOTAaM BbilleayHBaHHuA Oepusia, CTEHKM KOTOPbIXx 
1 TOKPbIBaeT WeTOUKaMH KpucTaMKOB. Ha denakuTe MecTaMH 3aMeTHbI 
IKOUeIIVHYAaATAA 3eJIeHOBATaA COAKa, KOPOUKH H HaJIeTbI OYpbIX OKHCJIOB 


ee3a. 
@MenakuT SeciBerHblli WIM XeJITOBATHIM, WpospagHbl. YWembupili Bec 2,965 


3 UeTLIPeX OMpesemeHul c MOMOLIpIO BecoB Bectaaa B KuAKOCTH Kuepuyy). 
ITHYCCKH OHOOCHBIM, MOO%KUTeIbHBIM; No= 1,606--0,002; Ne = 1,672 
0,002. Kpucranmt denakuTa IpU3MaTUYECKHe, JJIMHOIO JO 2 MM H B Tonepe4- 
yM ceyeHuH yo 0,5 mM. PesymbTaTbI H3SMepeHHA NATH KPHCTaJIOB Ha TeOjO- 
ITHOM ToHHOMeTpe Tompauimufta MpuBeyenbl B Taba. |. C 
[Ta6utTyc KpucTasoB OlpesemmeTcCA Upu3sMamu 77 (1010) u @ (1120) u pom- 
yanpom x (1232). [pyrue rpaHH HacTOJIbKO MaJIbI, YTO He MensAIOT OOMero BUA 
MCTAIJIOB (puc. 1), 
Ha veptexax KpHcTanbl U300pakenbl B UeabHOM pa3BHTHH. KpucraJbl 
JHOKOHeYHbIe, HO HX TOJIOBKH OTBCYAIOT Pa3HbIM KOHIaM, COOTBETCTBeCHHO 
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4ivHuvdoou sMaHderoyy 


Va Call Hi 1290) ee 1) 


odLONOUHOI BH YuHedeNEH OMHHeY/ 


rpansmu x (1232) u x’(1322). Ucrunuoe paspurue rpaueii na H3VYCHHBIX KPH- 
‘anuax tpHBesweHo B Ta. 2. 


CnekTpockonnyecku B (peHaKuTe H3 Batbicray oOHapyxeHbI npumecu: Mg 
jpagyka 10°°%, Al, FeuCa —nopsagxa 10°2%. 

XHMHYeCKHH aHaNH3 ONMCAHHOrO *PeHaKUTAa NpOMsBeJeH B. A. Monenoit 13 
apecku 0,12 r (Ta6n. 3). 


Tao rama & iva, O I Miea— to 


SBHTHe TpaHeli Ha H3YYeHHBIX KpHCcTauJ- Jlanubie XHMHYeCKorO aHalH3a cbeHaKuTa 
wax (4HcJ1I0 TpaHelt) us Barsictay 


gt Homepa KPHCTaJJIOB PP 

3 & Muazexcst KomuoneuTbt % rod eh 
B= | fads} Se | 5 
m (1040) G16 } Shae BeO | 43 , 82 4, 7544 
a (1120) Gis CRAG! Gi) C6 MgO 0,70 0,0173 
Pe AON REO Se ie ge eres CaO 1,00 0,0178 
d (0142) |}—| 4}—|—| 3 AisOs cme LbI 

p aS ay ee Sarit Fe.Os 0,30 0,0018 
x PSs ieee apes hd 22h SiO, 54,40 0, 9066 
a! (1322) Be dies H,0- 0,16 0,0177 
s 20 t ere cies iS tees H,Ot 0,16 

3! (Sioiyuiioed As) Ss (et 

v CE sya een eo ee ‘ : 

x Yate oe eg ee ee Cymma 100,54 — 


OTHOWeHHe MOJICKYJIAPHbIX KOMHYUecTB BeO: SiOz = 2: 1,03. Hanugue 
e203 OOycuOBsIeHO MpHMecbiIo sHMOHUTA. IIpucytcrBHe CaO uv MgO ue copcem 
HATHO: BO3MOXKHO, YTO OHH BXOJAT B COCTaB (beHaKHTAa. 

Mexns0cKOCTHbIe paccTOAHHA tpeHakuTa H3 Batbicray COOTBeETCTBYIOT Mex- 
JIOCKOCTHBIM paccTOsHUAM (beHakutTa H3 Muunac 7Kepanc, Bpasuaua (oOpaser 
3 myseaq MIP). Pacuer nopoukorpamm mpousBeyen B MTEM Axkayemuu 
aykK CCCP H. H. Caygcxon (ta6n. 4). 


EO ae meme — 4 


MexnJIocKOCTHBIC paccTOAHHA cbeu aKHTa 


Batpicray Muunac ?Kepauc = Batpicray Munac 7Kepauc 
[SS Sar SS) G&G 

I VEIN I d, A 5 I a, A ; d, A 
5 3,84 2 3,86 16 8 1,654 ai ‘aan 
9 3,62 9 3,63 47 8 4,500 6 4,500 
5 3,40 4 3,43 18 7 4,427 5 4,425 
10 3,09 10 3,10 19 3 4,392 5 4,393 
2 2,92 -- _ 20 6 irae D dh) 
6 2,76 5 2, to 24 10 4.5269 10 4 , 264 
10 2,49 410 2550 22 8 4,216 7 4,216 
9 2,34 8 DESO) 23 8 4,197 if AAO 
9 3 2.07, = se 24 7 4,185 "f 4,185: 
0 40 Nes Wi 10 Rs ik 25 5 1,144 3 4144 
4 9 2,06 9) 2,07 26 D Al aksy) 4 {tod 
2 4 4,970 4 1,964 PA| 4 1,090 3 4,088 
3 5 4,902 4 4,900 || 28 2 4,082 2 1,084 
4 6 1,787 7 4,780 29 D 1,074 4 4,074 

5 7 4,723 7 1,720 


Haxoxjenne benaKuTa B MYCTOTKaXx BbIeayMBaHHA Cepuia CBuseTE 
CTBYeT O ero Ooulee 03{HeM OOpas0BaHHH NO CpaBHeHUlo C OepHOM MpH 0 
weccax THMOreHHOoro H3MeHeHHA OepHsia C BbIHOCOM aAJIIOMHHHA HU 4a 
KpeMHHA. 

@enakHT, Kak MUHepas Oonee NO3AHHH 10 CpaBHeEHH!O C OepHJIJIOM, BCI 
yaeTCA BO MHOrHX OepHJIJIOHOCHBIX MerMaTHTax. Tak, HalpHMep, OH H3BeCc 
B nermaTuTax y OGep-Helisatrenb, Boremua, u B MuxTenbreOupre, rye OH 
XOJHTCA B MycToTax BbIWenawuBanua Gepussa (*, °); B mermaTHTax BocTouH 
Sa6alikanba PeHaKHT BCTpeueH Ha Apy30BoOM KBaplle H MHKPOKJIHHE; 3/eCb Tak 
MMCIOTCH MYCTOTKH OT BbIMeTaWiBaHUuA Sepuasa (1); B Aytepo, Kosopajo, | 
HaKHT OOHapyxen na Cepnuie (3). BosMOxKHO, YTO (PeHAKHT, Kak Ooslee N03 It 
MHHepaJl 10 CpaBHeHHlo C OepuJIOM, BCTpeyaeTCA UM B Apyrux MeCcTOpO*ReHt 
Ueutpambuoro Kasaxctana. 


VWuctutytT reomoruu pyHbIxX MecTOpowKeHHH, Tlocrynuao 
neTporpaduu, MuHepamnorHH MH TreoxHMHu 15 VIII 1956 


UMTHUPOBAHHAA JIUTEPATYPA 


1B. A. Kopuertosa, Tp, Munepan. myses, 7, 157 (1955). 7 K. Mieleitn 
Zs. Krist., 56, 94 (1921). 3 F. H. Pough, Phenakit, seine Morphologie und Paragé 
sis, Stuttgart, 1936, 328. 
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Hoxaayo Ankagemuu nayr CCCP 
1957. Tom 112, N-4 


HHTOJIOTHA 


B. A. BPOJACKHH 


HYKJIEMHOBbBIE KHCJIOTbI B MOTOHEHPOHAX CNHWHHOFO MO3rA 
MPH JEHCTBUW BAPBAMHJIA WH YPETAHA 
(KOJIAUECTBEHHbIM WHTOXHMUYECKHA AHAJINS3) 


(ITpedcmaeaeno axademuxom H. H. Ill maaveaysenom 22 1X 1956) 


Hacroaujad paOora nocpalleHa H3yYeHHIO BJIMSHHA HEKOTOPbIX HAPKOTHKOB 
ia cojepkaHve puOonyksennosoli (PHK) u jesoxcupuOonyKuennoson (JIHK) 
FKUCJIOT B JIBHIaTeJIbHbIX HEPBHbIX KJI@TKAX CMHHHOFO Mosra. 

Mspectuo, uTo coyepxanue u pacnpeyesenne PHK 8 HepBnodt KuleTKe cBA- 
3aHO C (pyHKUHOHAJIbHbIM CocTOsHHemM Helipoua. IIpn ycuneHnonw dusnonorn- 
jgecKOli Harpy3ke KOJIMYecTBO PH K B HepBHOH KeTKe pe3KO CHMKaeTCA,B COCTOR- 
IHHH TOKO — BoccTanaBsnBaetca (4). OqHaKO BbICOKOe coyep2xxaHve PHK 
iB HEpBHOH KeTKe OOYCJIOBJIEHO He TOMbKO ee yYacTHeM B CnelMpuyeckolt (yuK- 
jiuuH. B HepBHBIX KJIeTKAX OJHOrO (PyYHKUMOHAIbHOrO THA pH OTHOCHTesIbHO 
jpasnoii (pu3HOsOrMyecKOH Harpy3ke KouMyectBO PHK pesko pa3muuyaerca. 
(Konuuectso PHK B 3THx KieTKax HaxO_UTCA B IpsAMOli nponopuuonambHoL 
3aBUCHMOCTH OT OObeMa HeHpOHa HM OT KOJIMYeCTBa B Hem OeuKka (°). Haswnwune 
}eToli saBucHMOCTH, a Tak2Ke MHOFOUNCJeHHbe JaHHble 06 yyactuH PHK B cun- 
Tese GeKa JlaloT BCe OCHOBaHHA MONaraTb, wrTo PHK cayxut annapatom Hempe- 
|PBIBHOTO OOHOBJeHHA OeIKOB HelpOHa B pa3sJIMYHbIX ero (PYHKIMOHAaJIbHbIX 
JcocTosHuax. Tak ke xopoio u3BecTHO, uTo JIH K oTrHocuTebHO MeHee 1aOHIbHa 
| KONMUeCTBO ee MaJIO BApbupyeT B ApaX KJIeCTOK pasJIMUHbIX TKaHel OpraHH3- 
MOB OjHOrO BHA. 

B 6HoXHMNUeCKHX HCCJIeOBAaHHAX MO3ra (FOJOBHOH MO3r) TIpH HapKose 
H3MCHeHHA B COJepKaHHH HYKJICHHOBbIX KHCOT He OOHapyxeubl (°—"). 

| B wactosimet pa6oTe HyKJICHHOBbIe KHCJIOTbI H3YYaJIMCb MIpH MOMOLLM WHTO- 
/XHMHUCCKOTO MeTOJa, MOSBOJIAIOMerO MPOBOAUTb KOJIMYECTBEHHbIe OMpeeseHua 
B OTICIbHbIX KJICETKAX, UTO HMEET CYIIECTBEHHOe IIPeHMyIMecTBO Tepe CyMmap- 
Jabim OHOXHMHUeECKHM aHamH30m Mo3ra. MeccueqoBanocb JelicTBHe AByX pa3JIH4- 
|a@blX 10 CBOlicTBaM HapKOTHKOB — OapOamuvia (AMMTaa HaTpusA) H ypeTana — 
ga PHK u JHK motoneliponoB ciHHHOrO MO3sra KpbBIC. 

BapOamuii 4 ypeTaH BBOJH IM BHYTPUOpIOWWHHHO B 4O3ax: OapOamu — 0,07 mr 
ga lrseca Teja, yperah —1mrualr seca Tela. OTH Jo3sbl OOecnewBalor 
payOokHi HapkKo3, MpoxoumKaiomulica oKoN0 1,5 yac. KouTponem cayxnnn 
jeHapKOTH3HPOBaHHble 2KHBOTHBIC. 

| Kycouku cnuHHoro mosra cbukcupoBasM pacTBopom Kapuya Ham cmMecamn 
|popmanun — cnuprt (1 : 9) upopmanun—cnupT— ykcycnasd kuCmoTAa (7 1t OF3)e: 
\Bce Tpu (uKcaTOpa MPHTOAUb! [IA YIbTpapHoeTOBOH MHKPOCKOMMM WH Coxpa- 
jasioT OJMHAaKOBbIe KOJIMUeCTBA HyKeCHHOBbIX KHCNOT. UacTd HapKOTH3HpoBaH- 
bIX IKUBOTHIX (UKCATOP HHLEMHPOBaIM B KPOBeHOCHYt CucTemy (*). 

| Morouneliponbi u3y4aJIuCb BU3yaIbHO M (oTOrpapupoBasNCh B yIbTpauoue- 
fropom muKpockone. MonoxpomaTuyeckne yJIbTpaHvoseTopble YYW C [WIMHOU 
lsonnpi 265 mu (MaKCHMYM MOPMOWenuA NYpHHOB M MHPHMMAMHOB) BbI,eMAIMCh 
lquddpakuvoHHON pemerKon. TlocneqopatesbHaa Porn panusccnay ILHTOPOTO- 
MeTpHA MpOBOHAaCb NO OMMCAHHOM panee MeTOAUKe (°, 7°) Ha perHcTpup yrolllem 
Imuxpodbotomerpe M®-4. OumOxa B ONpeeeHHH KOHUCHTpallMH HY KJCHHOBBIX 


3 JAH, Tt. 112, Ne 4 753 


Ta6Oauna f 


Bausune OapOamusa H ypeTaHa Ha COMep%KaHHe HYKJICHHOBbIX KHCJIOT B MoTOHeHpoHax 
: CNHHHOrFO Mo3sra 


5 
- | 2 Cpennas Cpeanaa cb fea Cpemuee ee 
2| Bapuaut OrTjen 5 nwoWasb KOHUeHTpallHa PHK KOJIMY CCTBO Tpauaa 
Oba eee g seetetan © B aaesnantas eae B ape B ape 
Zs ant Q KeTKH (%) (yen. en.) | (Yor. ea.) ( %). 
ra > 
2 ouTpob| LWletnpit 
Ado (Cs—Thy) }43] 728+ 26 | 2,3+40,09 | 1342 + 79/1294 10) 6,840, 
18 | Bap6amun| To xe |35] 704423 | 1,5+0,11 | 900+ 74 — 4,9+0, 
15 | Bap6amun tus 19 — 1,8+0,11 — 128 + 12 — 
27 | Bap6amua heyy Ze — 1,9-+ 0,10 — — 
14 OHTpOwIb| TpyaHo 
ae (The—Th,) 32 — 2,3+0,11 ao 132 + 15 — 
13 | Bap6amuan} To xe — 1,8+0,10 — —_ _ 
20 | Kourpob Toac- | 27 
HHUHDbIL 
(Lg—S)) 1260 + 48 | 2,1 + 0,08 | 2225+ 70}110+ 9,0} 5,4+0, 
17 | Bap6amua| To xe |38] 1200+ 41 | 1,4+4+0,08 | 1335 + 65/1154 10} 4,7+0, 
23 | Yperau mei y 42 — 2,6 + 0,07 — ~- — 
24 | Yperan ears 22| 1275 +47 | 2,6+0,09 — _- 7,4+0, 
25 | Yperay ane 46 — 2,9 + 0,09 — — 9,7+0, 
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KUCJIOT B OTJ@JIbHOM KleTKe He NpeBbituaa +-10% . Cpequaa oumOKa Opa 3Ha 
YHTeJIbHO HW2Ke, O UCM FOBOPAT BeJIHYHHbI OLIMOOK CpeqHHX apHcpMeTHYeCKH? 
KOHTpOJIA WM OMbITa (B BeJMYMHY OWMOKH cpequero apudMeTHYeCKOrO BXOMM’ 
WM owHOKa 3a cyeT (oTOMeTpHhH). 

PesyibTaTbl H3MepeHHH CyMMHMpOBaHb! B TAO. | MH Ha KpuBHIxX pune. 1. VM 
JIAHHBIX, TIpeACTaBMeHHBIX B TaOM. 1, MO%*KHO CleNaTb CeAyIOWMe BbIBOIBI 
‘ 1) konmuectso JIHK B saypax mo 
be TOHEHPOHOB MpH HapKo3e* He H3 
Z MeHseTcs; 2) KomMYecTBO PHK B ua 
; TONJIa3Me MOTOHEMPOHOBMpH HapKost 

MeHACTCA, STH PasIHUHA CTaTHCTH 
yeCKH JOCTOBepHbI; 3) H3MeCHEHHA | 
KoMuecTBe PHK mponcxogat 3: 
cueT CIBHPOB B KOHUeCHTpallau STOr 
BeL[eCTBa (OObeMbI KJIETOK, KOTOpbI 
XapaKTepH3yioTcA MWIOWlabio Hav 
3% «=COmbIIerO_- ceueHHA KaeTKH (5, 1°) 

B KOHTposle H OMbITe OHHAKOBbI) 
Bae 1. Baba WioeH as KPHBbIe Kone panrs 4) B pasHbIxX OTJe1aX CHMHHOPO MOST 
SpaRO TAL Pw omabona? “eps amunt 3 ecperee NO AeHcTBHeM HapKoTuKa (GapOame 
Jia) KoHUeHTpauuaA PHK usmensere: 
B OJHOM HalipaBJIeHHH; 5) y paSHbIX 9K3EMIJIAPOB XMBOTHIX, NOJIYGHBIIHX OUI 
WM TOT K€ HapKOTHK, H3MeHeEHHA B KOHUeCHTpaluu PHK OnusKu no BenuunH 
(2TO emaeT BOSMO?KHBIM MOACYET B3BEIUCHHbIX Cp€HHX JIA KOHTPOJIbHBIX | 
HMAPKOTH3MPpOBaHHbIX XXHBOTHBIX). CpeqHaa KOHLeHTpauua PKH 8B yuTonma3m 
KOHTPOJIbHbIX XKMBOTHBIX 2,2 + 0,05% (113 KaeTOK); y 2XMBOTHEIX, HapKOTH3H 
pOBaHHbIx OapOamusiom, 1,6 + 0,06% (146 KmeToK); y »xMBOTHBIX, HapKOTH 
3MpOBaHHbIX ypeTaHoM, 2,6+-0,06% (100 kseTox); 6) usmMeHeHua KOHUeH 
tpauuau PHK cywjecrseHHo oTmMyaloTCa y 2KMBOTHBIX, HapKOTH3HpOBaHHbE: 
pa3sHbIMH HapKOTHKaMH; 7) B A[pbuKaX MOTOHeMpOHOB KOHUeHTpauna PHk 
H3MeHACTCA B TY KE CTOPOHY, YTO H B WHTOMIA3Me, XOTH HB MeHbIIeli creneHH. 
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Ob {4 22 
Konuermpayur, PHK 


* Ymeetca B BHAY HapKOTHYeCKOe COCTOAHHE 2KUBOTHBIX. 
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M3 kpuBbix Ha pue. | cuefyet, YTO y KOHTPOJIbHBIX 2KHBOTHDIX KOHIUeHTpa- 
aa PHK snauutenbuo Bapbupyer. Sto ropopuT oO HeycTOHYHBOCTH COCTOAHHA 
JOTOHEHPOHOB KHOPMAJIbHOTO» 2KHBOTHOFO. Y HapKOTH3HPOBaHHbIX KPbIC BapHa- 
MJIBHOCTb CTOJIb Ke BEIMKAa, HO KPHBbI€ CABHHYTbI: B CTOPOPy MCHbUIMX KOH- 
PHTpauMi Mpu Jelictaun GapOamuna uM B cTOpoHy OombUINx — IIpH ypeta- 
OBOM HapKkKose. 

BuquMblx naTonoruyeckux u3MeHeHHi CTpyKTYp MOTOHEHPOHOB OOHapyKeHo 
2 Gpin0. Kak w3pecTHO, H3MeHEHHA MOpPONOrHH HepBHEIX K/eTOK TO) Jelicr- 
Hi€M HapKOTHKOB (€CJIH Takoe BO3elicTBHe HMeJIO MeCTO B paCCMOTPeHHBIX ONBbI- 
(1X) HacTylaloT yepes NposoOKHTeNbHBIH cpoK (!1,.12), xumHuecKHe 4 (pH3HKO- 
JAMHUECKHeE H3MCHCHHA MPOHCXOAAT 3HAYHTebHO panbule (13, 14). 

} PaccmotTpennbie pe3yJbTaTb! IPUBOAAT K 3aKIOVeHHIO, UTO H3MeHeEHUA KOH- 
jsHTpanuu PHK Bb moToHelipouax CNHHHOPO MoOsra CBA3aHbI He C OOM HapkKo- 
IM 2KHBOTHOPO, a C JelictBHemM OapOamusa H ypeTana. O mMexaHH3me 9TOro Jleli- 
PBUA HacTOAMad paOoTa He NOSBOMAeT CyqUTb. Ha OcHOBaHHH JMTepaTypHbIXx 
AHHBIX MOryT ObITb CeaHbl HEKOTOpbIe Npesnonoxenus. Ilo napKoTH4ecKomy 
PHCTBHIO OapOuTypaTbl OTHOCATCAH K MOAKOPKOBbIM HapKOTHKaM. Ojuako 
WAMbIe XUMHYECKHE aHaJIN3bl MOSIa IPH HapKose OOHAPyXKUBalwT SapOuTyparl 
BCeX OTJeNaX WEHTPasIbHOH HEpBHOH CHCTeMbI, B TOM YHCVJe H B CIMHHOM MOSre, 
PHOM3uTeMbHO PaBHbIX KOHUeHTpaynsAx (1° 1”). M3 apyrux pador usBectHo, 
Wo OapOuTyparTbl 3ayepxKHBaloT CHHT€3 HYKJIeCHHOBHIX KUCmOT (18). He ucksmio- 
PHO, UTO OapOamu HeNocpeCTBeHHO BHAeT Ha CogepxaHHe PHK B moroueli- 
yHax. Mmerotca HaOm0JeHuA TOKCHYeCKOrO JelicTBHA Oap6amusna Ha OpraHH3M 
Ha HepBHble KieTKH (1, 1”, 1°). Kpome Toro, ycTaHoBseHO, YTO OapOuTypoBbili 
Wipko3 MpHBOANT K HapywleHHio Ta3s00OMeHa H TepMOperyJIAWMH MKUBOTHBIX, 
WtTawxe K CHH2KeHMIO NOrMOWeHHA KuCMOpoAa TKaHsMH (2°). Tloqo6ubIe Hapy- 
eHHA OOMeHa BeLECTB OpraHH3Ma Tak2Ke MOrYT IpHBeCTH K H3MCHEHHSM B CO- 
}pxanuH PHK B HepBHbIxX kKJleTKaX. 


Muctuty?T Moponornu xxHBOTHBIX Tlocrynu0 
um. A. H. Cepepuosa 7 VIII 1956 
Axkajemuu HayK CCCP 


UHTHMPOBAHHAA JIUTEPATYPA 


* 1H. Hyd én, Acta physiol. Scand., 6, suppl. 17 (1943). #2 H. Hy dén, Symp. Soc. 
See Biol., 1, 152 (1947). = L. Bertram, S. Biag Tr, Anat. Rec., 108, 3, 567 (1949). 
iT. Caspersson, Cell Growth and Cell Function, 1950. °° B. A. Bp OmCKHH, 
JAH, 111, Ne 6, 1340 (1956). ®° A.B. Taaaaguu, B ku. Buoxumua HepBHOM CHCTeMbI, 
jaep, 1954, crp.7. 7T.E.Baaqumupos,tamxe,crp.25. 8A. JI. Wadagaum, 
M\cTOXHMHA TAMKOTeHa B HOPMAJIbHOH HepBHOH cucTeme, 1949. °® B. A. Bpoackuh, 
HAH, 102, Ne 2, 357 (1955). 10 B. A. BpoacKkunu, Yen. copp. Onon., B. 4 (1956). 
i. Fraser, M. Shaver, etal., Ann. Intern. Med., 38, 6, 1319 (1953). Jae Bs 
ila {mMaesBa, Apx. naton., 3,104 (1956). 3 Il. B. MakapoBa, Apx. aHaT., rHCTOJ. 
PomOpuon., 15, 4, 4 (1936).14 M. H. Meficeab, Bronn. oxen. Ovon. u meg., 6,3, 
5 (1938). 4° B. B. 3axycos, Papmakonorua HepBHOH cucTeMbI, Wien, Wass BONS WY ne ks 
uch. Exp. Pathol., Pharmakol., 178, 4 — 5, 603 (1935). 1° A. Heffter, Handb. d. 
». Pharmakol., 1936. 18 SK. Bp ame, Yen. copp. 6uon., 29, 1, 140 (1950). 79K. Mol- 
rr, Texas Rep. Biol. and Med., 12, 2, 313 (1954). °° H.H. KoucrTrauTunoBa, B 
+. Mexanu3mbi naTromormyuecKHx peak, 1955, crp. 63 u 104. 
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HUHTO/OLH 


K. K. CYPHKOBA 


WMTOXUMWYECKOE W3Y4YEHVME WHKJA CEMEHHOPO 3ndTeEJIn 
yY BEJION MbILIH 


(I1pedcmaeaeno axademuxom E. H. Taeaceckum 10 X 1956) 


Hecmotps# Ha BaxkHoe OnomOrMyecKoe 3HayeHHe, KOTOpOe MMeeT TpOlk 
(POPMHPOBaHHA MYXKCKHX MOJIOBbIX KJIETOK, WMTOXHMHYCCKOMY H3y4eHHIO Cie 
MATOreHe3a MJCKONHTAOMUX NOCBAMeHbI BCero Be padoTn (+, *). Buaroya 
6UONOrHYeCKUM OCOOeCHHOCTAM OeOM MbILIH,H B UWaCTHOCTH OOJIbIUOM AKTHBHOC 
He CBA3aHHOH C Ce30HOM, ChepmaToreHe3 y CaMIOB MpoTeKaeT HeIIpepbIBI 
VUccieqoBaHle 3aTpyHAeTCHA CJIOMKHBIM CTPOCHHEM repMHHATHBHOTO SMT! 
Mopdostoruto CTeHKH CEMCHHOTO KaHasbia THaTeIbHO H3y4aIH MHOrHe aBTOp 
HO TOJIbKO IpHMeHeHHad Ksepmonom u Jle6n0Hom (°, 4) okpacka aKPOCOMHC 
annapatTa TpaHccbOpMupyIollH XC CHepMaTHA KPbICbI Jama B PyYKH UCCMeNO!I 


a a, 
i F007 An. CNePMAMO2LCHE PA ———+ 


gy SO ae 7 22 % 
= PasmHowenue -Medomuyeckar = C, nep i 40 26 if C3 
7 i 
| CrepmamoaeoHul Npowasa belek e is sell 
! WIUIMCSUA 
, (2 cmacut) 
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. $ 7 OY wrx 


Puc. 1. Cxema B3aHMOOTHOWeHHii pa3HbIX BOJIH cllepMaToreHesa 

y OenoH Mpuu. b — by — TONMMIHHAa CTeHKH CeMeHHOTO KaHasIba; 

{ — XIJ —craqun wuxna; Ce—cnepmuorenes, M. np. — meliorn- 
yeckanh mpodasa, P. co. —- pasmHoxwKeHHe clepmMatToronnit 


TeJleH OObCKTHBHBIM KpHTepul JA YCTaHOBJeHHA MOCMeOBaTeMbHOCTH M3 
HEH snuTeMA. PaspuBarolllueca CeMeHHbIe KI€TKH MpoOABUTawTcA OT Te} 
cbepuH CeMeHHOrO KaHawblla K ero NpOcBeTY, a B 9TO BpeMs Ha OasasbHOlt M 
Opane, yYepes cTporo ompeeeHHbIe MpOMeXKYTKH BPeMeHH, HAYHHAIOT pasBH’ 
HOBbIe reHepaluH ciepMaToronuit. 

Tlonb3yicb mMeToquKkol Knepmona u Jle6nona, a TakxKe ypyrumu moKa 
TeJAMH , MbI YCTAHOBHAM y OeOli MBI COXAHbIC TOMOrpacsuyeckHe HM BPeMeHE 
B3aMMOOTHOMCHHA Pa3JIHUHbIX BOJIH CNe€PpMaTOreHe3a B JaHHOM MecTe KaHa 
la. ITO HAXOAMT OTparxkenve B CXeme, H30OpaxKeHHOM ua puc. 1. 

Ga BpeMA PasBHTHA OMHOL ClepMaTOrOHMabHOL BOMHBI (Nepuoy pa3sMHO: 
HUA CiepMaTOrOHNH, MeHoTuYecKaA Npoasa, AeeHHA COspeBaHHsL H CrlepM 
reHe3) KJI€TOUNbIe KOMOHHALHM YeTHIPe pasa TposeJbIBAIOT ILHKJI H3MeHeH 
Uk cemMeHHoro SIMTeHA MOXKHO ONPeeMTh Kak MOCNeOBATeMbHOCT 3 
HeHMM KJIETOUHBIX KOMOHHAalMi B OJHOM MTOM Ke MeCTe KaHaJibila 3a BpeMs 
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MOABJCHHA OJHOK renepauHu chepmMaTHy jlo noaBTeHus cuenyroureH. Laka 
7CNOBHO MoApasyensnercs Ha 12 crayuili, Kaxjad M3 KOTOpbIX xXapaKTepH- 
BYETCA OMpeeeHHbIM CoueTaHHeM KJleTOK (puc. 1). Ha / craquu (puc 2, a) 
JOABIACTCH HOBAA TeHepallua CNepMaTHA, CTapad B 3TO BpeMA 3akaHyMBaer 
spancsopmanmio. Ha V/ craqun (puc. 2, ¢) nponcxoguf BBIxo, roToBHIXx 
TM€PMATOSOHOB B MpocBeT KaHaJbleB, BO Bpema X/ u XII craquii npoxoyar 
@ijenenua co3spesanua (puc. 2, e). 
| Ana wntoxumuueckoro H3yueHHA CeMeHHHKA B3POCMbIX 2KHBOTHBIX (—HKCH- 
doBauch 10 Kapuya, Tena u Wenxepy nu cmecamu Ilamnu u Opra. Hykuen- 
@aoppre KHcnoTH! (THK u PHK) o6napyxupanucb oKpacKoli xpomoBoKBacuo- 
BBIM PaJIJIOUMAHHHOM, METHJIOBbIM 3eJICHBIM C TMpOHHHOM, 9303HHa3YpoM MIpH CooT- 
PSCTCTBYIOMCM KOHTpOuIe PHOOHyKseasol H CaObIM KHCAOTHBIM PuJpoOuIH30M 
§aAna snumunaunn PHK). THK spiapaanacb Taxxe peaxuneli Menbrena, mpH- 
M€M KOHTPOJbHbIe Cpesbi OOpadaTbiBanuch ropsyelt 5% TpuxsopyKcycnolt 
KMCOTON Aa yqanenuaA JIHK. TMonucaxapnynt oxpammBasucb m0 metoyy Xou- 
§xuca. na oOnapyxenua OenKOB IIpHMeHATaCb OKPacKa MPOUHDIM 3eJIeHbIM: 
(@aia cymmapublx OeKkos mpu pH 2,2, qa ocHopubix (THNa rucroua) — npu pH 
$8—8,75. 
‘)— B unkae cemennoro snutTeiHva HaOsOaoTCH 3aKOHOMepHble H3MeHeHHA KO- 
‘@iuuectBa HW WOKaIM3alHH HYKJICHHOBbIX KHCJOT, OeMKOB HM NOMMCaxapuyoB. 
§Bsiacnunocp, wro JLHK u ocnosupie OeKu OKaNM30BaHbI B XpomaTuHe, PHK 
M@ OeIKH HeErHCTOHHOTO THNa — B ApbUKAaX H IWMTOMMA3sMe. 
| Ha puc. 2, cesaHHoM c WpenapaToB, OKpallieHHbIX MeTHJIOBbIM 3eJICHbIM 
‘fc UupoHxHHoM, u306paxKeHoO nub mectb craquh: J, IT, VI, VII, 1X, XII. 
B nepsol nosopune unksia (yo V/ crayquy) Ha 6a3aIbHOT MeMOpaHe CMeHAIOTCA 
Tp Tuma cuiepmatoronHh: Tun A (puc. 2, a, /) vepe3 npoMexyTOUHyIo CTA: 
(puc. 2, a, 2) qaeT, nocne Jenenua, chepmMaToronui Tuna B (puc. 2, 6, 8). 
1B pesybrate ee muto3a Ha V cTaqun oOpasyetca cnepmatouuT | (puc. 2, 6, 4). 
‘Bo BTOpoM Culce NpeAbIAyiad TeHepallua cNepMaTOUHTOB | Npoxo_UNT naxHTeH- 
fuyro cTaquio (puc. 2, a, 5). Bune pacnomaraiorca HeqaBHO OOpa3s0BaBUineca 
PcnepMaTuybl H MeXy HHMH CIepMaTHbl, 3akaH¥HBaIOUlMe ciepmMHoreHe3 
i(puc. 2, a, JO u //). Hag cnepMatuyamu B MpocBeT KaHaJbua BbIBUTaeTcs YaCTb 
T11a3Mbl 9JIeEMeHTOB CepTOvIM™, HO TaK KaK B Heli H B Mla3Me CIIepMHOreHHbIX KJe- 
TOK OJMHaKOBbIe KONHYecTBAa PHK, keTouHble rpaHHUbl He BbIABJIAIOTCH. 
Y Ke Ha NepBoH CTaHH B Ma3Me MOXKHO BUAeTb OUCHb MeJIKHe KaleJIbKH HJM 
rpanHyJbl pHOouyKseonpotenjos. Jlo nxATOH CTayqHH KOJIMYeCTBO HX 3HAYHTeIbHO 
YBeIMUMBaeTCH H pasmepbl yKpymusioTca (puc. 2, 6, 73). OMHOBpeMeHHO pactTeT 
| BbICOTa Ma3MaTHYeCKOTO COA JCMeHTOB CepTouH; HX Apa cmMellaioTcs K T1po- 
}cBeTy KaHasblla, HO Jamblue COA CrepMaTouHTOB | OObINHO He 3ax0MAT (pH. 2, 
6, 15). Ha V/ craqun BepxXHsAA 4YaCTb [a3Mbl C YaCTbIO PpaHyJ OTTOpraerca 
'B IpocBeT KaHambua. OcTabHble rpanHysbl pacnoOsarawTca MexKy TOJOBKaMu 
}cnepmatosonjos. B KoHUe STOH cTaqHH CiepMaTOsONJbI BbIXOAAT B MpocBeT 
}KaHasibua HM yBueKaloT 3a coOol elle vacTb rpaHy. Ha cueqyroulux cTaquax 
|BuyHbl KapTHHb! NocTeneHHOro pactBopenus rpanya PHK. Ilna3sma s1emenTos 
CepTouH coKpalaetca, [pa HX BHOBb pacmOJlaratorcs B MepHpepHyecKoM Culoe, 
Ampu 3ToM cayuaiino HeKOTOpble H3 rpanyd YyBJeKaloTCA TOKOM MpOTONa3MbI 
4k Oa3abHO MemOpare. MoxKHO OTUYETINBO BHJeTb BCe MOCEAOBATeEIbHbIC STAMbI 
: ux pactBopenus (puc. 2, 2, /4). Ha X craquu rpanysbl HuKOrya He BCTpevaiorcs. 
‘| Huxakoro npOHMKHOBeHHA UX 3a OasambHy!O MeMOpany H, Tem Ooslee, «IpeBpa- 
}imenua B cnepmaToroHHn» (°) MbI He HaOwogqann. Ha MHorux crauAX UNKIJIa CCTb 
Jjerenepupyrollue CceMeHHbIe KJIeTKH C MHKHOTHYeCCKHM AJpoM H Ma3sMon, 
cunsuo o6oramennoi PHK (puc. 2, 0, 76). Mbt HuKorya He BUAeM BOSHUKHO- 


|uexotopbix apropos (° 7) COBepLeHHO He YYHTHIBAeTCHA JeATeMbUOCTb 3JIEMCHTOB 
)Cepronu, mosTomy BelllecTBa, BbIpadaTbIBaeMbIe TMOCeHHMN, OHH oluM604uHO 


* Cneaya TepMunosorun Jle6n0na u KaepmMona, Mbl Ha3bIBaeM 3.1eMCHTOM CepToum spo 
| Cepto.m c npuseraioujaM K HeMy y¥aCTKOM 11J1a3Mbl. 
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Puc. 2. Iuka u3MeHeHHit cemennoro smuTemHAa Geno Mbpnuu, CermeuTEI TIOMEPeYHbIX Paspe3OB K 
Ha/IbUCB C€MCHHHKa: @ — TlepBaa, 6 — TpeTbA, 6 — wecTaa, 2 — cesbMas, O— xecatam, e- 
Apenanuatad crakuu; J— cnepmatoronua tuna A, 2 — cnepmatorouus MpOM@xKYTOUHOrO THT 
3 — cnepmaTorouus Tuna B, 4—cnepmatount 1 B noKoe, 5 — wenToHema, 6 — 3HroHeM 
7 — maxunema, 8 — cnepmatount 2, 9 — MeTadasa BToporo JemteHHuA CospeBanua, 10 — cue 
matuga, 11 — Tpanchopmupyiomeeca saqpo cnepmMatHyb, 12 —ronoBKa cmepmaTo30us 
13 — rpanymt PHK, 14 — pactrsopenne rpanya, 15 —anpo Ceptonu, 16 — erenepup 
rollH cmepMatowuT 1, 17 — 6agsanbuaa memOpana, 18 — aqpo KNerKH CoeqHHUTeNBHOM TKaH 
®ukcauusa 10 Kapnya, okpacka MeTHJIOBbIM 3e1CHLIM C mupouunom. O6. 90, ox. 7X 
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)THOCAT K KHEKJIeCTOUHbIM». B nepBoli MOJIOBHHe WHKs1a CEMCHHOPO SITE A OKOMIO 
j/IpOCBeTa KaHaJIblla B Nla3Me KPOMe PHOOHYKJICONMpOTeHAOB MOCTeNeHHO CKanJH- 
aloTCA NOMMCaxXapHAbl, A 10 paOoTaM HeKOTOpHIX aBTopos (8,°) — TaKxKe H JIH- 
jmmbI. Mcxogs us Jannpix Hemuviosa (1°), MoxHo npeqnooxuTb, YTO 91eMeHTHI 
|-epTO/M BbIpaOaTbIBalOT BellecTBa, BXOJALHe B COCTaB NOJIOBOrO TOpMoHa. 

| Wsysenve npenapatTos moKasbiBaeT, YTO WMKJI HYKJICHHOBBIX KUCJIOT TeCHO 
BA3aH C WHKJIOM CeMeHHOrO SnuTeIHA. Hanpumep, Ha OAHOM HU TOM %*e CTayuH 
1€ BCTPe4aloTCA MpPOUeCChl, COMPOBOXAalOWlHeCA B Pa3HbIX KIeTKaX BbIpPaGor- 
sO OObIUMX KOJIHYECTB HYKJICHHOBbIX KHCJIOT. Tak, crlepMaTOrOHNaJbHbIe Je- 
\meHHs ocymectBsmotcs Ha JJ, V u VII craquax, a jenenua cospeBanua—uHa 
X/ u X/I (cm. puc. 1). Ayepnpile usmeneuna cnepmMaTuy HayHHaloTca nocwe 
Qyxofa cnepmMaTosouoB Ha V// craqun, npuyem Jo /V craquu cuefyroulero Luka 
BaKaHYHBAaeTCA MpOuecc (OPMUPOBaHHA FOJIOBOK cnepmMaTo3s0nAoB. Ha V craquu 
WHK POJIOBKH HAXOJHTCA B KaKOM-TO OCOOOM COCTOAHHH, TaK KaK He pacTBO- 
MxAeTCA Tlocwe ruApomH3a TPUXMOpyKcycHoH KHCIOTOH. MmMenHo Ha STO cTaqHu 
MaOmofaetca peskoe NOBbILeHHe OasopusnU miasmpl Cepromu. B nepsoli no- 
OBHHE WHKJIa, KOra 9JIEMeHTbI CepToOJIH BbIPaOaTbIBaIOT OFPOMHbI€ KOJIMYeCTBA 
()HOOHYKNeONpOTeHAOB, NOMMCAaXAapHAOB U MHMUAOB, CHHTe3 HYKJeONpOTeuJOB B 
}feHoTuyecKoli mpodase npotekaer 3ameqvieHHo. Ilo-BuyquMOMy, Mex y BCeMH SB- 
JICHH AMH CyIeCTByeT He TOIbKO BpeMeHHAA, HO H MPHYHHHAA CBASb. OTOT COK- 
bili H MHTepecHbIit BOMpOc 3ac1yKUBaeT CHelHaNbHOrO paccMoTpeHHsA. 


JleHHHrpancKHi TocyapcTBeHHblli yHHBepcHTer Moctynuso 
um. A. A. )KaqanoBa 6 X 1956 


UMTHPOBAHHAS JIMTEPATYPA 
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Jloxaange Akayemuu nayr CCCP 
1957. Tom 112, Ne 4 


PHCTOJIOLH) 


A. ®. HAKH®OPOB 


PEAKIIMS UYBCTBUTEJIbBHOrO HEMPOHA HA TIEPEPE3KY ETO 
OTPCCTKOB 


(I1peécmaeaexo axademukom iH. H. Anuuxoeum 4 VI 1956) 


Anajm3 UMerolelica JUTepaTypbl NOKasbIBaeT, YTO B HacTOAILee BpeMsA He 
€JMHOFO MHCHHA O XapakTepe H UCXOJe peaKUHH YYBCTBHTeEMbHOFO Helipoua Mp 
Tlepepeske pa3JIMUHbIX eFO OTPOCTKOB. 

Aptoppl (*°), uccyieqOBaBline peaKWMMiO H€HPOHOB CIMHHOMOSIOBBIX y3JIC 
Tlocle MepepesKH COOTBETCTBYIOWMX CIMHAJIbHbIX HEPBOB, MPHXOAT K BbIBOR! 
YTO UYBCTBHTEJIbUbIe HEPBHbIe KJICTKH Ha NOBpexeHve UX ACHAPHTOB (repug 
PHUCCKHX OTPOCTKOB) OTBCYAIOT NOABJICHHEM THIMYHOH KapTHHbI peTporpayHe 
qerenepamuu. C perenepalivelt H peKOHCTPpyHPpOBaHHeM HCXOJHbIX CBA3eH Hel 
POHOB MpOHCXOAUT BOCCTaHOBJeHHe HX HOPMAaJbHOL cTpyKTypbl. IIpu nepepesr 
Ke HeMpHTOB (WCHTPaJIbHbIX OTPOCTKOB) UYBCTBHTeJIbHbIX HEPBHbIX KJIETC 
CNHHHOMOSPOBbIX Y3JIOB OOJIbIIMHCTBO ucceqoBaTesen (* °,”) He MOrIH OTMeTH1 
B 9THX HeHpoOHaxX KaKOH-HOO ACHO BbIPaxXeHHOH peakUHH. 

Pa6OoT, NOCBAMLCHHbIX H3yYeHHIO PeaKUHH YYBCTBHTeJIbHbIX HEPBHbIX KJeTC 
UYBCTBHTeIbHOrO y3ua OyKawllero HepBa (g. nodosum) mpu nepepeskKe oO’ 
POCTKOB 3THX KJIETOK, OYCHb HeMHOTO. 

Kak NoKa3bIBaloT 9TH paooTbl, B YYBCTBHTeCIbHbIX HeEHpOHax g. nodosum mp 
mepepeske UX Je€HAPHToB (nepudepHyecKUX OTPOCTKOB) TakKxKe BOSHHKAIOT Kaj 
THHbI THIMYHOK peTporpagHol Jerenepaluu. O_uaKo, B OTAMUHe OT Helpouc 
CNHHHOMOSPOBbIX Y3JIOB, HeHPOHbl YyBCTBHTebHOTO y3sia Oryx alolwlero Hep 
B pe3yuJIbTaTe paSBHBaloWIUXCA B HHX ABJECHHH peTporpaqHou Jerenepall 
noruOaior. Ilo qanHbim Tex xe aBTopos (',*), mepepesKa HelipHToB (leHTpan 
HbIX OTPOCTKOB) HE€PBHBIX KJleTOK g. nodosum He BbISbIBAeT BUIMMBIX CTPYKTY} 
HbIX H3MeCHeHHH B STHX Hehpouax. 

B HacToAle paOoTe MbI IPOM3BeJIH CpaBHUTeJIbHbI AaHAIH3 H3MeHeHUH, BO 
HUKaloulxX B Pa3sJIMYHbIX HelipOHaX YYBCTBUTeMbHOrO y3ua Osy*KAaiowlero Hepl 
(g. nodosum) npv nepepeske ux oTpocTKoB. Pa6ora npoBoqusacbh Ha KOWIKa 
B ogHoli cep OnbITOB OnyKaloulnli HepB Nepepesasca HuxKe g.nodosum. If 
sToh Onepanuu Mepepeske nOJBepranuch NepHiepHyeckve OTpocTKH (eH ApUTI 
YYBCTBHTeCJIBHBIX HEPBHHIX kKwJIeTOK. B jpyroi cepHu oOmMbITOB nepepesi 
HepBa Npov3BoAnacb Bbiue g. nodosum. IIpu stom Hapymianacb WenocTHOC’ 
WeHTPaJIbHbIX OTPOCTKOB (HeHpHTOB) ero HelpOHOB. | 

Ilapacbunopple cpesbi ((pukcatjua B pacTBope [lenKepa) oKpammuBanuch 1 
JYHAMHOBbIM CHHAM 10 Huccm1o HM reMaTOKCHJIMH-303HHOM. 

Mopdonornyeckaad KapTHHa, COOTBeTCTBYIOIMat HOPMaJIbHOMY COCTOAHE: 
YYBCTBUTEIbHBIX KETOK g. nodosum (puc. 1), o6mensBecTHa. STO JaeT Ham Mpa: 
NepeHTH HeMOCpeACTBeHHO K ONMCaHHIO M3MeHeHMM, HacTynaloulux B UYBCTR: 
T€JbHOM HeHpOHe TIpH Nepepeske Toro HH HHOTO ero OTpocTKa. 

IIpu mepepeske Onyxjaiomlero Heppa HwxKe g. nodosum (12 2*xHBOTHBI 
T. €. MPH Nepepeske JeHPHTOB HeMPOHOB STOO raHrwuA, peaKTHBHbIe H3MeE! 
HHA B OTACbHbIX HEPBHbIX KJI€TKAX ObIIM 3aMeTHDI y2xKe yepes 8—12 yac. noc! 
onepanuy. OHM NpoTeKaJn B JasIbHelWeM B BUJe ABICHUE THNM HON petTporpa 
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Puc. 1. UypeTButeibHas HepBHas KeTKa H3 g.nodosum. Hopma. 
Muxpodotorpapua. O6. 100 umM., ok. 10X 


Puc. 2. ABeHHA peTporpaqHOH AerenepauHn B YYBCTBHTE/IbHOH HepB- 
HOM KleTKe g. NOdOsuM BevleCTBHE Mepepesku ee Mepndepnyueckoro 
oTpoctTKa (eH pHa). 10 cyToK mocue Mepepesku O.s1yxKAaIcuyero 
HepBa HHxe sToro y3.1a. Mukpodororpadua. OO. 100 umM., oK. 10x 


Puc. 3. SAsaeHuA peTporpayHoH ereHepalHH B 4YBCTBH- 

T@IbHOH HePpBHOH KseTKe g. nodosum BceCTBHe MepepesKH 

ee WeHTpaJbHOrO OTpocTKa (HelpuTa). 9 cyTOK Nocse mMepepes- 

KH OsyxKMlaioulero HepBa Bbllue 9TOrO y3uia. Muxpodororpadua, 
O6. 100 umm., ox. 10x 


Mi JlereHepauuu. CueqyeT WosuepKHyTb, YTO XpomaTONM3 OObINHO HaYHHAICA 
yuacTkKax IWMTONMA3sMbI, HAMOO/ee OTAACHHbIX OT Apa, T. e. IpOTHBOTONOXK- 
IX TEM, Kya APO NepeMellanocb BeMeAcTBHe 9KTONHM. B oOnactTH pacnovo- 
SHA Apa XpoMaTosus Bera HacTynas nosqnee. Kak oOpruno, perporpaquas 
TeHepalludA COMpOBOKalach NpomMepaunell caTenIUTOB. 

| Makcumaububle u3MeHeHus B Heliponax HacTynasau Ha 10 cyTKH Nocue one- 
IH MW NposOWKasH COXpaHATbCA B TeyeHHe TOcTeAyomux 30 Hel. B stor 
>PHON KETKH XAPakTePU3OBAHCh NOMHbIM OTCYTCTBUEM THPOH HOO BellecTBA. 
Apa TakKuX H€HPOHOB 3aHHMAaJIH Kpalinee nepndbepuyeckoe mooxenHe (puc. 2), 
HOPa BHINAYHBACh 3 Tela KJeTKH. B sTOT xe NepHO OTMeYaaCb H HaHOOWIb- 
aA peakUMA CO CTOPOHb! TIMaJIbHbIX 9JIEMCHTOB, Pa3MHOMKAaIOMLAXCA IyTeM 
MUTOTHYeCKOrO jeeHHA. Uacto KeTKU-CaTeIIMTb! OKpy2KaH H3MeHeHHbIe 
SHPOHbI IWIOTHbIm KOJIbIOM H OOpasOBbIBaJIH Ha UX MOBepXHocTH SyxToOOpas- 
Ie BaBIeHHA. OcoOeHHO MHOFO CaTeWIHTOB OOHAPy2KUBaANOCb BOKPYr HaH- 
lee PE3KO H3MCHEHHHIX HeHPOHOB. B jambueliiieM Ha MECTe OTJCJIbHbIX Helpo- 
OB MOXKHO ObINO HAOMIOLaTb IHUIb OOPbIBKH IMTOMMIA3MbI H CKOMIeHHe OOWIbIOTO 
WIHYeCTBA CATEJJIHTOB. 

Haunnasa c 50—60 qua nocae onepaluu B TYBCTBHTeIbHBIX HEPBHBIX KJeT- 
aX TIOABIIANIMCb OTUYCTIHBbIE UpH3HaKH BoccTaHoBenud. B wHTonmasme 
OABJIAJIMCb, CHaYasla BOKPyr Apa, HeKHbIE 3epHa xXpomaTodustbHOTO 
ULeCTBa; CaMO APO TOCTeMeHHO BO3Bpalllaslocb B IeHTpaJIbHyIO YacTb 
M€TOUHOTO Tella. ApOMaTOPHIbHOe BeMECTBO HEKOTOPBIX HeHPOHOB OKpa- 
MBaIOCcb Ooslee HHTCHCHBHO, YeM B HOPMAJIbHBIX yculoBuax. B JanbHeiwem 
POMCXOMIO NOMHOe BOSBPalleHHe HEPBHbIX KJIETOK K HCXOAHOMY COCTOAHHIO, 
OTH YBeEJIMYEHHOe KOJIHYeECTBO CaTeJJIHTOB BOKpyr HUX OCTABAaJIOCb. 

B apyrou cepuu onpiros (14 *xHBOTHDIX), IPH Nepepeske HelipuToB, T. e. 
CHTPaJIbHbIX OTPOCTKOB, YYBCTBHTCJIbHbIX HEPBHbIX KJIeTOK (Mepepeska OsyxK- 
alOllero HepBa BbIlUe g. nodosum), peaKTHBHbIe H3MeHCHHA, HACTYNaBllHe B HeH- 
OHaX, OTMeUaIHCb Tak2Ke Yepe3 12 yac. Noce ONepallHH. OTH H3MeHCHHA BbIpAa- 
aIMCb B Pa3BHTHH ABJCHHH THMMYHOU peTporpayHOH JereHepauun, KOTOpaA 
OCTHTala CBOerO MaKCHMAaJIbHOrO pasBUTHA Ha 7—9 cyTKH TocsIe BOSAeHCTBUA 
yc. 3). Oqnako, HayHHaa yxe c 15—17 cyTok nocme onepalHH B HeHpoHax 
a0 JO aJIHCb MepBbIe IPH3HaKH BOCCTAHOBJICHHA, 3aKJOUAaIOWLHeCA B NOABJICHHU 
OKPyr Apa xpOMaTODHJIbHBIX PIbIOOK H B MOCTeEMCHHOM MepeMeleHHH CaMoro 
pa OT nepudepHu K WeHTpy HEpBHOH KeTKH. OTH NpH3HaKH BOCCTAHOBJIEHUA 
) BDeMeHeM Hapactau,v IpuMepHo K 25 cyTKam mocuie OnepaulHH OONbUIaA YaCTb 
eHPOHOB IIPHHHMasia HCXOJHbIM BHI. 

Takum o6pa3om, JlaHHble HallIMX HCCJIeJOBAHHH CBUJCTEJIbCTBYIOT O TOM, TO 
YBCTBHTCJIbHbIM HeHpOH pearupyeT peTporpayuon Jerenepaliuel Ha Nepepesky 
ak lepuHdepnyueckoro, Tak HW WeHTpaJIbHOrO OTpocTKa. 

IIpu nepepeske nepudepHyecKkoro oTpocTKa (JeHApHTa) YyBCTBHTEJIbHOH HepB- 
Oli KI€TKH ABJICHHA peTporpayHok JerenepallHu OKasbIBalOTCA Oovlee BbIPAaxKeH- 
bIMH, UEM IIPH Nepepeske WeHTpasbHOrO ee OTPOcTKAa (HeHiputa). Mbl OObACHAeM 
rO TeM, UTO IpH TakOH Onepaluh HelipoH TepsAeT Oolee 3HAYHTeEbHYIO YaCcTb 
Boel MpPOTOMMA3MbI, TAK Kak Y YYBCTBHTEJbUbIX KJI€CTOK JCHAPHTbI OObIYHO jIHH- 
ee, ueM HelipuTbl (9TO B NOHO Mepe OTHOCHTCA HM K Heiponam g. nodosum). 

STUM Ke OCOCTOATEJIbCTBOM, T. €. PpasHOH AIHHOM OTPOCTKOB YYBCTBHTEJbHbIX 
elipOHOB MbI OObACHsIeM H Oo/lee paHHee HCUeSHOBeHHe ABJIeEHHM peTporpaqHou 
ereHepallul B CuyuaAx Mepepe3kH IeHTpambHOoro OTpocTKa (HelipuTa). Perene- 
aTOPHBIi mpouecc Up WepepesKe Heliputa — Ooylee KOpOTKOrO OTpPOcTKa — 
oBepiuaeTcs B OouIee KOPOTKHe CpoKH. [lostomy BO3BpaT Helpoua kK ero HCXO]- 
OMY COCTOAHHIO CoBepllaeTcH Oouee ObicTpo. 

PesioMHpys1, MbI JOJKHbI OTMETHTb, UTO OOH3ATEMbHOCTh peakUHH YYBCTBU- 
eJIbHOrO HeiipOHa IpH NepepesKe s0O0ro U3 efO OTPOCTKOB JOJKHA BbITeKATb 
3 I[eJIOCTH HM eMHCTBa HelipoHa CO BC e Mu ero OTpoctKamH. IIpu noBpexje- 
HM sOOOFO OTPocTKa HeH3Oe2%KHO U3MeHseTCH HOPMaJIbHOe COCTOAHMe HeHpoua, 
ceJICTBUe HapYIeHHA CFO HHTepHelipoHasbHOrO TpoPpusma (*),YTO, ECTeECTBEHHO, 
PHBOJHT K peaKTHBHbIM H3MCHCHHAM B CaMOM TeJIe HePBHOU KJIeTKH. 
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Anau3 pa3BHTHA HW HCXOJa peTporpafHOH AereHepalun MOKa3bIBaerT, a1 
OHA ABJIACTCH AKTHBHBIM COCTOAHHEM HeMpona, OOecneynBaIcHM BOCCTAaHOBII 


Hue MepepesaHHOro OTpOCTKa. 
; ~ 
B pBIBOX BI 


1. IIpu noppexyeHuu lepudepHyeckoro HIM WeHTpasIbHOrO OTPOCTKa as 


BHTCJIbHbIL HeHpOH pearupyeT OAHOTHNHBIMH ABJICHHAMM peTpOrpagHOH Jer 
Hepauuu, SABJISIOWeHCH TeM COCTOAHHEM HelipoHa, KOTOpoe oOecneuMBae 
BOCCTaHOBJIeHHe NepepesaHHoroO OTPOCTKa. 

2. CreneHb BbIpaxKeHHOCTH HW JWIMTeMbHOCTH ABIeHHM peTporpaqHoH Jere 
HepallMH 3aBHCHT OT MaCCbI aMNYTHpOBaHHOTO BellecTBa HeHpona. 


BropoH MOCKOBCKHH MeNMIUMHCKHH WHCTHTYT Iloctynua1o 
um. MW. B. Cranuua 7 III 1956 
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Horaagn AKanqemuu HayK CCCP 
1957. Tom 112, Ne 4 


MHKPOBHOJO‘HA 


I. H. BOPOBbEBA 


# 
K H3Y4EHHIO POJIH BAKTEPHH K3 POA PSEUDOMONAS 
B HE®TAHOM MUKPOBUOJIOrMK 


(I]pedcmaseaeno axademuxom B. H. Ilanouinuxoesim 11 X 1956) 


rept WH pa3JIMUHble YrvieBoHOposbl, BXOAsMIMe B ee COCTAaB, NOsBeprarwrcs 
3yeHCTBHIO MHOrHX MHKPOOpraHH3MOB, Cpe KOTOPbIX MO CBOeH aKTHBHOCTH 
OOOrO BHHM@HHA 3aCJlyXMBalOT HEKOTOPble NpefcTaBuTemH H3 poya Pseudo- 
Bias (7 °). 

Mbi cTaBHJIH CBOeH 3afaueli BBIACHUTb pacipocTpaHeHve MHKpOopraHu3MoB 
; poya Pseudomonas B He*pTeHOCHBIX M1acTOBbIX BOJjaX H YCTAHOBHTb OTHOUIeHHe 
(K He*pTH, K pa3JIMGHbIM ee (bpakUMAM HU OTACJbHbIM YyruieBoqOposam. 

Vccneqopascb o6pa3ubl He(pTH H MIaCTOBOL BOI C ruyOUHI cBpUe 1000 mM; 
OObI OTOUPAJIHCb H3 HE*PTAHBIX CKBAXKHH C COOMIOJCHHEM YCJIOBHH acelTuKH. 
I KYJIBTHBUPOBAHHA MHKPOOPraHH3MOB HCMOMb3OBaIHCb MIOTHbIE HW KUKHE 
eybt BapKepa u Taycona c oOaBsieHiemM HedTH HIM HedbTenpoOxyKTOB B Ka- 
cTBe €J[MHCTBCHHOrO HCTOYHHKa yruiepofa. BpiqeseHHe MHKpoopraHv3moB 
OBOMHOCb B YCMOBHAX 3aTpyHeEHHOFO JocTyna BoO3sAyxa. Takum MyTem nowru 
-BCeX OOpa3slOB NWacTOBOH BOAbI U HeTH ObIIH BbIAeeHbI (bryOpectupyroune 
KTepHu U3 poya Pseudomonas, KoTOpble OKa3aJIHCb (:haKyJIbTaTHBHBIMH aHa- 
o6amu. Ilo cpoum mopdouorn4ueckuM H PUSHOJOrHYeCKHM CBOHCTBaM BbIe1eH- 
le MHKPOOpraHH3Mbl CXOJHbI CO CuefyIolluMH Buamu: Pseudomonas da- 
nhae, Ps. putida, Ps. arvilla, Ps. fluorescens, Ps. aeruginosa. Kak nokasaau 
pcbomornyueckHe H (PuSHOIOrMYeCKHe UCCMeOBaHHA, OHH 3 BbIJeJIeCHHbIX MK- 
\OPraHH3MOB He MOF ObITb OTOXK[ECTBJIEH HH C OHMM H3 ONMCaHHbIX BYOB (Pseu- 
mmonas sp.). PacnpocrpaHenue 3THX MHKPOOpraHH3MOB B MaCTOBbIX BO,ax 
CIC JOBAHHbIX MecTopoxyeHHi KyOpmuesckol oOacTH IpuBoAUutcsa B Tabs. |. 


Ta6auna 1 


\cripocTpaneHHeMuKpoopraHH3MOB 3 posa Pseudomonas B HethTAHBIX MeCTOpOALeHHAX 
KyfiOpimescKkoH oOsacTu 


NeNe Bpljlene HHbIe NoNe Buimenenuple 
Mectopox ZeHHe CKBa- KYJIbTY pbI Mectopoxw enue | cKBa- KY JIbTY pbl 
2KHH 2KHH 
PHOBOJICKOe 3 Ps: sp. Yury wesckoe 4 Ps. sp. 
2 Ps. aeruginosa | 13 Ps. sp. 
7 Ps. dakunhae 6 Ps. aeruginosa 
8 PSaesps op i Ps. putida 
2 Ps. fluorescens 15 DSeasp. 
peSOBCKOe 14 Ps. dacunhae 14 Ps. dacunhae 
4 Ps. putida 10 Ps. fluorescens 
17 Ps. putida 30.IbHBIH OBpar 3 Ps. fluorescens 
I3PaHCKOe 42 Ps. dacunhae 50 Pse Sp: 
-y WKHHO 4 Ps. arvilla 79 Ps. sp. 
y X AHOBO 4 Pseasp: 145 Ps. fluorescens 
rpeJIbHbIM OBpar 3 Ps. putida 82 IPSeaspe 
3 Ps. fluorescens 24 Ps. sp. 
iaeBka a Ps. putida 
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Oynoit 13 OCHOBHBIX 3aa4 HCCIEAOBAHHA ABIAJOCb BbIACHEHNE CIOCOOHOCT 
HalleHHbIX BUZoB Pseudomonas pa3BHBaTbCA pH BbICOKHX KOHIUeHTpallnA 
NaCl, Tak Kak MaCTOBble BOMbl HCCELYEMbIX MECTOPO*KeCHHH OTMYAIOTCH BE 
coKoli MuHepammsaunelt. M3yuenve OTHOWEHHA BbIeJIEHHBIX MAKPOOpraHusmec 
K pa3mu“uHOMy cojgepyKanuio B cpeye NaCl noxasas0, ¥TO OHH HanOowee He] 
rHYHO pasBuBalOTCs Ip KOHUeHTpauun B upesenax 1—8%, HO MoryT cymlec: 
BOBaTb [Ip 3Ha¥HTebHO Coulee BbICOKUX KOHWeHTpaMaAX (10, 15%), a TaKy 
B CHJIbHO MHHepaJIM30BaHHOH MacTOBOli Boe CepHOBOACKOrO MeCTOPOARCHHS 

BosyelictBve MUKPOOpraHH3MOB Ha HedpTb B a9pOOHbIX YCJIOBHAX ONPeNeds 
lOCb NO KOMMYeCTBY OcTaTOUHOH Hepru. Mcnob30Ba ach OUCHb BASKAA CEPHOBO} 
cKand HedTb, C HEOOJIbINUM COfepXaHveM JerKOKMNAMMX (ppakuni, NOITOMY Mt 
TepH BO BpeMA OMNbITa H OMpeeCHUA OCTATOUHON He*TH Obl He3HAYMTeJIbHBIMI 
OnbITbl IIpOBOAWJIMCb B KOHMYeCKUX KONOaAX Ha KUuKON cpeye BapKepa. B kax 
yt KOOYy BHOCHJacb ompejevieHHas HeBecKka Hern. B KOH OMbITa Ky JIbTypadk 
Had KAKOCTH OTACMAMACh OT HE*TH HU OAKTCPHAIbHBIX Te NyTeM (PHJIbTpOBAaHH 
yepe3 MemOpannbit (busbtTp. Hers, ocrapiuasica Ha PusbTpe, OOpabaTHIBawac 
paCTBOPHTe/IeM HM KOJIMYECTBEHHO MepeBosusach B Apyry1o KONOOUKY, U3 KOT 
pol 3aTeM OTTOHAJICH paCTBOPHTeJb. 


A BecWomnmetiua al 2 


Tlorpe6enve HeTH pa3JIMUHbIMAH MHKpoOpraHH3MaMH H3 poza Pseudomonas 
B aPOOHbIX YCMOBHAX 


Tponoa- 
XKHT eC JIb- KouuyecTBo OcratoxK PasnoxusB-| B TOM 4HCIe 
Ky abry pbt HOCTb HepTH B OMbI- HepTH, F masaca MHKpoopraHus- 

onpita, HH TiS oF Heptbh, % mMaMu, % 
Ps. sp- 20 1, 6916 06254 69 67,5 
Ps. sp. 20 0, 8287 0,6015 27 25,9 
Ps. putida al 4 8124 0 , 8662 52 50,5 
Ps. putida 24 0,9719 05932 39 37,4 
Ps. aeruginosa 21 4 8124 4 ,0655 41,2 Be) 7 
Ps. Sp. 22 0,9719 0,8237 15 13,5 
KouTpostb Ze 14,6879 41,6810 0,4 -> 
KouTpovib 22 2, 9609 2,9290 ART — 


Pes3ysbTaTbI ONbITOB C HaHOOJIee AKTHBHbIMH KYJIbTyYpaMH MpejcTaBJeHl 
BTa6n. 2. J[A BbISCHeEHHA OTHOWECHHA UCCeAOBaHHbIX MHKPOOpraHH3Mo 
K pa3JIMYHbIM YrieBOOpOfaM ycTaHaBJHBaNacb HHTCHCHBHOCTb AbIXaHHA B MPk 
CYTCTBHH pa3JIMYHbIX yreBOLOpOAOB B annmapate BapOypra. Onpit npoBognac 
C JBYMA Ky JIbTypamu (Ps. putida u Ps. sp.), mpeqBapuTembHO BbIPalleHHbIMH H 
MMHepaJIbHOH cpeye B IIPHCYTCTBHH YyrseBOAOpOROB. 

PesyabTaTbI ONbITOB mpeycTaBeHbI B Tad. 3. 


Taonuuna—a@ 


VMuTeHCHBHOCTb NOrOuleHHsA KHCMOpOka pH AbIXaHHH KyJbTypbl Ps. putida u Ps. gf 


(uai/uac-1031 Ha ony KueTKy) 
® ay ba Ha mpaxmusax cepHosoycKoii 
os & S Sart 4 HepTH 
K yabT y pot te) EA ae ee) =D 
5S os oe 3~ BEA 
a a ae’ ae A Sie c¢ T. Kun. Cc T. KHMs 
ES | omU. yl aueee ol ee eo a — 
Ps. putida 2,8 A 2ROZ20) 22.92 8,6 Oni — 6,04 
Ps: sp 0) 18,3 Sai, 62 (ae 44,6 Cad 


Pe3yJbTaTb! ONbITOB NOKasayH, YTO NOrnoweHHe KHCOpoja B IpHcCyTcTBHH 
MIEBOAOPOAOB C MPAMOH Uerbio Obiwi0 OobUIe, YeEM B MPUCYTCTBHM TOKOSbI H 
AKJIMYCCKHX YIICBOOpOAOB (WuKorekcana). J]isa BEInCHeHUA OTHOUIeHHA 
BIACNCHHBIX MAKPOOPraHH3MOB K Hed)- 

4 B aHaSpoOHbIX yCJIOBHAX NOb30Ba- * Taonuge 
ACb MHHepaJIbHOH cpeyol Bapkepa c 
aTpaTamu, TaK Kak HuccmeqoBaHubie O6Opa3sopanne HUTpPHTOB yepes 15 cyToK 


| IPM pasBHTHH HeKOTOPBIX MHKpooprann3- 
MKpOOpraHu3Mb! oGvlaqau c : bie 
snetere} Aad CNOCOOHO- — woR ys poaa Pseudomonas B anaspo6ubix 


[bIO BOCCTaHaBJIHBaTb HUTpaTbl B HUT- YCOBHAX Ha cpeye c HedTbwO 
MTbI. ONbIT cCTaBHJICH B KONOOUKaX C 
PHTepTbIMH TpoOKamMu Cc WobaBseHHeM - fe i 
eT B KavecTBe HCTOUHHKAa yruiepoya. o : 2 
[polecce pasloxwKeHuA HedTH B aHagpoo- falas Gr 
a Kn = 
BIX YCJOBHAX MpOHCXO_HT ropasyo ret RT Bisi(| mg Bo 
efyieHHee, YM B aSpoOHbIX, NOSTOMY Om ea ae 
HTCHCHBHOCTb ero ompeyemanach 10 ee 28 
WcCy KeTOK HM KONMUeCTBY HUHT- BS | Se | Be 
MTOB, OOpa3yrIollNxca B pe3ysIbTaTe 
foro mpoyecca. KomuuecTBo ks1eTOK Het Pou airs 
YUTHIBAJIOCb B Ka Reet BUIAGA, ; 

Gee Ge 8 ON ARReDO Peete Aide 12/32 0249, 5 
CHHe HHTPHTOB MpOBOAUMOCh B S/ICK- pg. gp, 18 1,35 | 9,4 
popoToKOsOpuMetpe. Onbir AaucA Ps. fluorescens Ge | OLS 0,56 
Be Hee. PesyabTaTbl onbITOoB mpuBe- Ps. dacunhae 6,8 | 1,05 | 1,03 
enbiBTa6n.4. Kak Buyuo u3 qannprx KoHTPOm — (Ces 

KY JIbTY pl) — 0 


a6. 4, HccCNeqOBaHHble MMUKpoopra- 
M3MbI 43 poja Pseudomonas pa3BuBa- 
TCA, XOTH H Me€VICHHO, Ha cCpeye C HHTpaTaMH H Cc He*Tbio, HP sTOM TpoHc- 
OMT BOCCTaHOBJIeHHe HHTpaTOB B HHTPHTbI. 

M302KeHHOe BbILMe NO3SBOIA€T HAM MOJaraTb, YO MAKPpOOpraHusMbl 43 posa 
seudomonas BXOJAT B COcTaB OHONeHO3a MHKPOOpraHH3MOB He(PTAHbIX MeCTO- 


OK JeHHH. 
Tloctynusio 
4X 1956 
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MHUKPOBHOJIOTHA 


HW. B. MAKCAMOBA 


JENMCTBUHE CBETA PA3JIM4UHOFO CIIEKTPAJIbBHOrO COCTABA 
HA PA3BHTHE WH HEKOTOPbIE OCOBEHHOCTH OBMEHA BEILINECTE 
MYPNYPHbIX BAKTEPHM 


(II pedcmaeaeno akademuxom B. H. IlanownuKossim 4 X 1956) 


JIurepaTypHble JaHHble, KacalolvecA BOMpoca O pasBHTHH MypMyPHbIX 
OakTepHli B pa3sHbIX yYacTKax CHeKTpa, HeOObIYaNHO pasHOpeyMBH. Cornacuc 
[IInatiyepy (7), pasBuTue NypiypHbix OakTepHli NpOMCXOAHT B KpacHol OONAacTE 
ceKTpa H B CBeTe, IpOmycKaeMOM XJOPOHJJIOM 3eJleHbIX pacTeHHui. B TO me 
BpeMA B KOPOTKOBOJIHOBOH yacTH cneKTpa (400—510 my) pasBuTuA NOUTH HE 
HaOsiofanocb. B sa6opatropuu BaccuuKa (4, +°) 6bli0 HalieHO, 4YTO pasBHTHE 
Chromatium umeeT MecTO rilaBHbIM OOpa30M B OOsaCTAX CIe€KTpa, COOTBETCT: 
BYIOMMX NOOCaM NOrmomeHua OakTepHoxmOpopua (MHppakpacnas, Kpacnas 
wu «KeTad 590 mu), a He KapOTHHOHJHbIX MMIMeHTOB. OTH pe3syJbTaTbI COra: 
CYIOTCA C TOUHbIMH MAHOMeTPHYeCKUMH UcCIe_OBaHuAMH Dpenya (*), KOTOPbIi 
HaCTaHBaeT Ha TOM, UTO H3 BCerO MHFMeHTHOFO KOMMVIeKCa IypiMypHbIx OakTepHu 
JMIlb OHH OakTepHOxOpOpus ABAeTCA (—POTOCHHTeETHYCCKH AKTHBHBIM MHT- 
MeHTOM. OgHako paOoTb! 0 cneKTpy JelicTBusa cboToraKcuca (?, °, °, §) nokasbiBa- 
1OT yuacTHe eCIH He BCeX, TO XOTA Obl HEKOTOPbIX KaPOTHHOHJHbIX MHTMCHTOB 
B (poTocuutese. Y Kueiitona (7) ectb ynomuHauue, uTo Rhodospirillum rubrum 
pa3BuBaeTcH B 3e7eHOM cBeTe;. BbaunKcy (°) yqamocb BbIpacTHTb Rsp. rubrum 
B CBeTe, MOFOWaeMOM OCHOBHbIM KapOTHHOHJOM STO OakTepHH — cnupHao- 
KCaHTHHOM. OjHaKO NOJOOHbIe ONBbITHI, JEMOHCTPHPYA BO3MOXKHOCTb HCMO/Ib30- 
BaHHA CBeTa, MOrMOWaeMOro KapOTHHOH amu, B (POTOCHHTese NyplypHbix Oak- 
TepHH, elle He JOKa3bIBaloT (POTOCHHTeTHYeCKOHM AKTHBHOCTH JTHX MHTMECHTOB. 
B BbILIeyYNOMAHYTHIX paOoTax (?, °) HHYerO He CKa3aHO O6 3HEprHH 3eeHOro 
cpeTa. B TO Ke BpeMA Np OYeHb BbICOKHX HHTCHCHBHOCTAX 3esIeHOrO CBeTa 
BO3MOXKHO pasBHTHe OakTepHii 3a cueT S3HEPIHH CBeTa, MOTMomlaemMoH OaKTe- 
PHOXJOPOUIJIOM, HMCIOWIUM, XOTA H HeOOMbINOe, NOTMOUWIeHHe B ITOH OOnacTH 
cmeKkTpa. 

BbIABUTb KaYeCTBEHHYIO H KOJIMYCCTBEHHYIO POJIb pa3MHUHbIX MHTMeCHTOB 
B (POTOCHHTe3€ HM OMPeeMHTb COOTHOMEHHE MEK AY JHHOW BOJHEI H (pOTOCHHTE- 
THYCCKOH AKTHMBHOCTbIO [WIA KaxKJOPO NHTMCHTAa MOXKHO TOJbKO TpH CTporoM 
KOHTpOyle SHEPrHH Maaroulero MOHOXpOMaTHYeCKOrO cBeTa. 

Taki 0Opasom, Ha OCHOBAHUM MMCIOWUXCA JIMTepaTypHbIX JaHHBIX OCTaeTCA 
H€ACHBIM, HCHOJIb3yeTCH JIM CBeT, aAOcOpOupyeMbIM KAPOTHHOWAaMH NyplypHbIx 
OakTepnii, B cboTOcHHTe3se. CopeplieHHO HeT J[aHHBIX O TOM, OKa3bIBaeT JIM 
KayeCTBO CBeTa Kakoe-HHOy/b JeHcTBue Ha XapakTep OHOXHMHYeCKHX MpeBpa- 
WCHHH, OCYeCTBIAeMbIX TYplypHbIMH OaKkTepuHamu. Huyero He u3BeCTHO 
O BJIMAHMM CH€KTpaJIbHOrO COcTaBa CBeTa Ha MHrMeHTOOOpasoBanue. Bpisicue- 
HHIO STHX BOMpOCOB H MOCBAWeHa JaHHad pa6ora. 

CiekTp MorsoleHun cycneHsHii HenoBpexjeHHbIX KeTOK Rhodopseudo- 
monas palustris (pvc. 1) umeeT Ba XapakTepHbIX MaKCHMYMa B OH3KOH HHppa- 
KpacHoH oOnacru (800 u 860 mz). Xopomo uw Bcerga yeTKO BLIpParxKeH MAKCHMYM 
NOrOMeHHA OakTepHoxsopodua B KenTol yactu cneKtpa (590 mu). Or 580 
4 40 400 Mu. HaGsofaeTCA CHIOMHOe NorsoweHnue, KOTOpoe OOycIOBIEHO a6cop6- 
We CBeTa KAPOTHHOHHLIMH MMTMeHTamMu. CutbHoe Normomenne B TOL O6macTH 
rOBOpHT O Tom, uTo Rh. palustris coxepxuT Oorataiii Ha6op KapoTHHOHJOB, 
HaXOMAWMXCA B KJI€TKAX B OOVIbINOM KONMYeCTBe. B 6omee KOPOTKOBOHOBON 
oOacTH CIeKTpa H3MepeHHA He MPOH3BOAHJHCb BCWIeEACTBHe OYCHb CHbHOFO 
pacceAHMA CBeTa, HE NO3BOJABIUErO NOJyYaTb YeETKUX pesysbTaTOB. Ham He 
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NOCb CHATb paCceHHHA CBeTa IIpHMeHeHHeM B KaveCTBe CyCHeH3HOHHOL 
Abt TIHUePpHHa HIM pacTBOPOB Caxaposbl. Hekotopoe yMeHbLIeHHe pac- 
IH ObIJIO AOCTHTHYTO B pe3yJIbTaTe HCNONb3OBAHUA HJIbTPOBAJIbHOK 
Mar, NPONHTAHHON NapaPHHOBbIM MacjIOM, KaK 93TO pekKopenyyerca Kasp- 
iom ('). 
BpileeHwe pa3JIM4HbIX yuaCTKOB B BHAUMOM OOmacTH CcleKTpa  mpo- 
[HJIOCb C MOMOIbIO KaTasiora weerHoro cTekja. VMmepuimecs B Ha- 
M pacnopsxKeHHH HHTepdepen- 
OHHBIE CBETOPHVJISTPhI MO3BOIHAH 
MYYHTb HECKOJIbKO Y3KHX O6vIa- 
MM B MHpakpacuoll YacTH CneKTpa. 
WyOMpOBaHHbIt CcocTaB  cBeTo- 
JIbTPOB H OrpaHHyeHHoe uHCI0 
3], B JIOMHHOCTaTe He NO3BOJIAJIM 
pallluBaTb U3yuaeMbili OpraHH3M 
BC€X BBIJeJIeHHBIX OO6MacTAx 


IOBPe€MeHHO. 

JIA TOTO 4TOObI HMETb BO3MOX- - l ‘eee 
4 A 400 600 600 000 Me 
“Tb CONOCTABIIATb TOJLYYeHHbIe A ——— 
ee arel fi CARTE Ow CDABHE-: ipa x 44 CnekTp MNorsoweHua cycneH3sHH 
IbHOK 3(peKTHBHOCTH pa3HbIx KmeTOK Rhodopseudomonas palutsris 


lacteli cIeKTpa, B  KauecTBe 

ITPOMA Oblia BbIOpana OOacTb 700—1100"My, KoTOpas BKNOYaIach B KarK- 
H onbiT. B kayecTBe HCTOUHHKOB OCBEILCHHA HCMOJIb3OBaJIMCb OOBIYHbIC JIAMIIbE 
KaJIMBaHHA Ha 127 B. MnTeHcuBHocTh CcBeTa H3Mepaach TepMOCTOJIONKOM.. 
WM 3TOM BO BCEX OONACTAX CNEKTpa HHTCHCHBHOCTb CBeTAa ObWla 3HAYHTebHO 
Ke HACHINICEHHA HW COOTBETCTBOBaJIa TEM Y4YaCTKaM CBeTOBbIX KPHBbIX, Te 
TocuuTes Rh. palustris npamo mponopiMoHaseH HHTeCHCHBHOCTH CBeTAa. 
BpipamuBanne Rh. palustris mpousBoqusocb B ONTHYeCKHX MMOCKO-napau- 
MbHbIX KIOBETAX, 3aKPbIBABLIHXCA KPbILIKAaMH Ha OMTHYeCKHX WvNpax. 
eT Najlayl Ha KIOBeTbI CBepxy. Bce onbiTbl OblMH NOCTaBJICHbI Ha Cpejle BaH- 
ima C 0,2% auetatra Hatpua Hu 0,01% cyapdbuga HaTpua. Yuer ypoxaa mpo- 
30J,HJICA HeesIOMeTpHyeCKH. 

Kak loKa3bIBaroT Ppe3yJIbTaTbI, IpeCTaBJIeHHble Ha PHC. 2, ypoxal KeTOK 
APOTHHOHAHOH OONACTH NOPIOMIeHHA JIMUIb HEMHOrHM OTCTaeT OT TaKOBoro 
[HpakpacHol OOmacTH cneKTpa. Ypoxali KeTOK B KapOTHHOHAHON OOnacTH 
PAOWCHHA MIpeBbILaeT BEMHYHHY yporxkKaxn BOOsacTH 580—600 Mp, cooTBeT- 
Viole MaJIOMy MaKCHMyMy MorsjouleHHa OakTepHoxsopopunsa. Bce sto 
TABJIACT MPCANONOMKHTL, YTO CBeT, adcopOupyeMbI KapOTHHONMJHbIMA MMT- 
HTaMH, ABJISETCA (POTOCHHTeTHYCCKH AKTHBHBIM, HM Ilyplypuble OakTepHu MO- 
- pPaSBUBaTLCA TOJIbKO Ip OCBELICHHH CBeETOM, MOrIOWaeMbIM KAaPOTHHOH aM. 
CKOJIbKY HMeBLIHecA y Hac CBeETO*PHJIbTpbl MpONycKasIM JOBOJIbHO LIMpOKHe 
1acTH CiieKTpa, OblwIO TPpyAHO BLIACHHTb, KaKHe JVIMHbI BOJIH KAPOTHHOMAHOM 
1aCTH MOPOMeHHA ABMIAIOTCA HavOoulee acpctbeKTHBHBIMU Jia pasBuTua Rh. 
lustris. [lomyseHuble pe3ybTaTbl, XapakTepH3ylolive CpaBHUTe/bHY!O BeJIH- 
1y ypoxkKaA KsMeTOK HccueyeMOro OpraHH3Ma B pa3siMUHbIX OOMACTAX NOTO- 
HHS KapOTHHOWJOB MOKasbiBaloT JIMIb, YTO Hansyuee pasBUTHe HaOs10- 
TCA MpHONH3UTeMbHO B OONacTH 450—550 mu. 
Urto Kacaerca unpakpacuolt yacru cmeKTpa, TO ypoxal KueroK Rh. pa- 
tris 3AMeTHO BO3pacTaeT IPH HCNOJIb3OBaHHH CBeTAa, AJIMHa BOJIHbI KOTOPOTO 
KUT Mexy 770 u 870 mu. IIpu ocBemenua uccleqyemol OakTepuu CBeETOM 
[JHHOM BOJHbI BbIe 900 Mu pasBHTHA BOOOUIe He HaOwIOMaeTCs. 

Kak u3pecTHo, arperupopaHHas Hu esarpernpoBaHHasd (popMbl OakTepHoxJo- 
buna oOnaqaroT pa3IMYHbIMA MaKCHMyMaMy ormouleHua. Ham kasav0cb 
repecHbIM OMpefeuTb CKOpocTb pasBuTua Rh. palustris mpu ocBenjeHHu ce 
TOM, aOcopOupyeMbIM jle3arperupOBaHHOll H arperupoOBaHHOl :opMamu Oak- 
HOXNOpouNa. ITO MOPO NOSBOMUTb MOAOUTH K BbIACHeHHIO BOIPOca O TOM, 
<oH cbopmoli OaxTepHoxsopodusa abcopOupyerTca CBeT, ABIAIOWMUCA HaH- 
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6osee AKTUBHEIM B OTOCHHTese NYpNypHbIX OakTepu. Mmepuiueca B NAL 
pacnops2kKeHHH HHTepPepeHUMOHHbIe CBETOPUMbTPHI AasIH BOSMOAKHOCTH BHI 
JHUTb TpH y3kuX OOacTH B OM3KOH uHppakpacHOM YacTH CHeKTpa. Om 
43 HAX C MaKCHMyMOM mponycKkanHaA 800 Mp COOTBETCTBOBaJla N€pBOMY Ma 


CUuMyMY MOrnomenuy arperMpoBanHol popmbl OakTepHOxsOpopua B up 
KpacHoli OOs1acTH, BTopa 


mponyckatolad CBeT Aw 
HOH BOHbI 760—790 M 
XapakTepH3yeT MaKCHM} 
TOroWeHuA esarper 
ead POBaHHOH (pOpMb! Oak 


; voxsopopusmsa. HaK 

- s te spas: 740—760) 

| Jle@2KHT B MHHAMyMe I 
rlOWleHuA OakTepHOXxs 

SS podusia. ) 


CpaBHHTeJIbHOe pa 
BpuTHe Rh. palustris 
3THX yuaCcTKaX CIeKT 
mOKa3aJIO, YTO MAKCHMadl 
HbIH ypoxkal OakTepual 
HbIX KJIETOK HaOo0qaer 
TIpH WwiHwHe BosHbI 800M 
Bs ys ay ete P re ae B o6nactu 760—790 

nade ee seudomonas palustris, = €3 

ay ithe Ie iaeee eae sang ae Rite a os ypomaM eke 2,5 Ps 
noroka 110 KBaitam. C — ypoxaii KneToK npu qannof 2, HAE, anpu 740—/601 
Cy — ypoxwaii KneToK mpu A 700—1100 my (KoHTpoab); OH elle Oolee He3HauH 
a — ypoxkah KneToK B OOsaCTH NOrsomeHHaA OakTepHo- yey, Sto TrOBOpuT O TO 
xsoppulia, 6O—ypoxkak KeTOK B OOMAaCTH NOrJouleHHA uTO M@KCHMYM pa3BU¥T 
KapOTHHOHOJOB t 
Ny ply pHbIx OakTep) 
CIBHHYT B CTOPpOHY JIMH BOJIH, JlexKallux Bbiue 790 Mu uw IpHxo_utTca 

oOOacTb MOTIOWeHHA arperHpOBaHHOu cbopMbl OaKkTepHoxsmopopumia. 

Hapsayy c u3yyeHvem pasBuTua Rh. palustris B pasHbIxX yuacTKaX CIeKT 
MBI IIbITAJIMCb OMPeJeHTb, HE BIIMAeCT IM CBET pa3MHUHOTO CHEKTPaJIbHOTO ( 
cTaBa Ha He€KOTOpbie OCOOeHHOCTH OOMeHA BellecTB HCCeyeMoro OpraHH3h 

Ham ne yylaliocb OTMeTHTb H3MCHCHHA pa3MepOB KJe€TOK HJM OTHOILIEH. 
ACO2/ACHsCOOH noj yelicrBvem CBeTa pa3HOH JIMHbI BOJIHBI. 

Ojuako Obl0 OTMeUeHO, UTO KybTypa Rh. palustris, Bpipamennasa B kope 
KOBOJIHOBOH OOACTH CHeKTpa, BCerla HMeeT APKYtO IyPMypHyto OKpacky C He 
TOPbIM CHH€BATbIM OTTCHKOM, B TO BPeMA KaK IPH pasBuTHM B UHPpakpacH 
cBeTe KYJIbTypa uMeeT OeecO-po3soBbili UBeT. CneKTpocKOMMYeCKOe HCC IE NOBAa Ht 
MOKa3aJlO, YTO NO AeHCTBHeEM KOPOTKOBOJIHOBOrO CBeTa HccyeyyeMan OaKTep} 
oOpa3yeT 3HaUHTe/IbHO OOJIbINe IMTMeHTOB, YeM IPH pasBuTMH B uNdpaKpacH} 
o6nactTu cnekTpa. IIpu stom naOmoaeTcaA OJHOBpeMeHHoe yBeMyeHHe Cosepy 
HMA KaK KAPOTHHOMJOB, Tak H OakTepHoxOpodusNa. ITO CBU AeTeEbCTBYET O TO 
YTO CIEKTPaJIbHbIM COCTaB CBeTa OKa3bIBaeT ONPeeJICHHOe BJIMAHHE Ha HeKO® 
pble CHHTeTHYeCKHe MpOUeCChl, OCYMeCTBIAeMbIe IYpiypHbIMH OakTepuaM 


‘Mocxosckuii rocytapcTBeHHbIt yHUBepcuTer Tlocrynuo 
um. M. B. Jlomonocosa 2 X 1956 


HWMTHPOBAHHAA JIMTEPATYPA 
M. Calvin, J. A-Bassham, Ll, LO Benson, Feder, Proc), 9,2 (1958). 2 
i 
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h, J. Gen. Physiol., 21,71 (1937). *E. Katz,E. C. Wassink, Enzymolog 
—4, 97 (1939). 5 A. Manten, Antonie van Leeuwenhoeck J. Microbiol. and Seroloi 
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mas, Biochim. et Biophys. Acta, 5, Ne 2, 186 (1950). °C. B. van Niel, Ann. R 
Microbiol., 8, 105 (1954). 3° E. C. Wassink, E. Katz, R. Dorrestein, Em 
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®H3SHOJIOTHA PACTEHHH 


memuk AH YCCP Il. A. BJIACKOK, fr. B. MOPYWKHA u C. B. YEPEXHHYUEHKO 


HEKOPHEBASA MOIKOPMKA THAMHHOM HM POCT PACTEHHA 
B TEPHOA, WBETEHHS 


B mepuoy HacTyrJiIeHHsA IBeTeHHA PocT cTeOJIA B BBICOTY y MHOFHX XJIeOHBIX 
TeEHHH MOJHOCTbIO MpeKpalaetca (*, *). Hexoroppie uccaeqosatenn (14) 
soa OCTAHOBKY POCTa M B NepHoy NOATOTOBKH K WBeTeHHIO. H. I. Xonog- 
[ CBASbIBA STO C HACTYIVJICEHHeEM KaYKCHHOBOPO Povo Ja», BbISBAHHOTO HCHOWb- 
aHHEM KOMIJI€KCa (PHSHOJIOTHYCCKH-aKTHBHbIX BeL[eCTB Ha MOATOTOBHTEeVIb- 
- K IBETEHHIO IIPOWeCchl H C CeKpeWWeH aTMOBHTaMHHOB, HEOOXOAMMBIX JA 
@paTHBHOL CHCTeMbI pacTeHHii. OcoOeHHO OoVIbLUIy!O NOTPeGHOCTh B KOMIVIeKce 
aTeJIbHbIX H (PH3HOJIOTHYCCKH-aKTHBHbIX BelIECTB HCIbITbIBAeT TOTOBAA K 
OJOTBOPeHHI0 3aBA3b (°). HekopHeBoe NHTaHHe B MepHO NOAPOTOBKH K IBe- 
MIO (PPHSHOJIOTHYCCKH-AKTHBHBIMH BeUleCTBAMH HM MHKpO3JIeMeHTaMH TOBBI- 
oT IIPOAYKTHBHOCTb UBETeEHHA H OHOBPeMCHHO BJIMACT Ha POCT CTeGJIA B BbICO- 
Ilo ypyruM JaHHbIM, OCTAHOBKAa poctTa CTeO1A B BBICOTY ABIAeTCH HEOOXOJH- 
M 9TAIIOM B Mpollecce CTapeHHA OpraHH3Ma H He 3aBHCHT OT yCJIOBUl NUTAHHA 
asu (',”). Bomburyio noTpeOuocTb HCIbITbIBaeT TOTOBAA K OMMOMOTBOPeHHIO 
A3b B THamMHHe (1), c 4eM CBH3aHA BO3MOXKHOCTb HCHOb3OBaHHA THAaMHHAa 
| HEKOPHEBHIX MOAKOpMOK (7%). 

BuavanHe pajwoakTHBHOrO THaMHHaA Ha XKH3HEJeATEIbHOCTh pacTeHuit 
M3HOJIOFHYeECKOH CTOPOHbI H3SYYeHO HefocTaTOUHO. OTmeyasd pa3sHooOpasue 
ABJICHHH JieATebHOCTH (pHToropmoHos, H. T. Xomogupli (73) ormeuay cne- 
HUeCKYIO «OCHOBHYIO» peaKIUHIO pacCTHTebHOrO OpraHH3Ma, CBA3aHHY1O 
IMAHHEM PaHOaKTHBHbIX BelLeCTB, MOP@OsIOrMyecKHe NoceCTBHA KOTOpO 
MCAT OT pOJa H BO3pPacTa TKaHeH, OT HAMMYHA APYrHX WacTHYeCKHX H aKTHB- 
< BeIeCTB H OT HHbIX BHeIIHHX MH BHYTPCHHHX yCJIOBHH. 

B naliux HccCeqOBaHHAX OTMCYCHBI (pakTbl CHeWMuYeCKOrO BIIMAHHA PaHo- 
MBHOTO THAMMHA Ha KOPPeJIATHBHOe B3AMMOJelicTBHe OpraHOB B NepHoy WBe- 
Ma HW Ha HHTCHCHBHOCTD pocta cTe6A B BbICOTY. McceqoBaHua Obl MpoBe- 
bl Ha 3KCMepHMeHTaIbHOH Oa3se Mucrutyta dusvonorMuH pacTeHHi XW arpo- 
mu AH YCCP u B 3sepHocosxose «Ilaxtep», Cramuuckol o6nacTu. B nepnoy 
TCHHA pacTeHHA NOy4YaIH HeKOpHeEBy!o NOAKOpMKy THamMHHOM (0,005%) u 
WOaKTMBHbIM THAMHHOM (2,0 UK Ha OHO pacTeHHe). 

Tlepuog BeTeHua y KyKYpy3bl pasfeseTCA Ha WBeTeHHe MeTeJIOK H NoOuaT- 
, KOTOpOe MpoHCxo_UT He OHOBpemMeHHO. B HeKoTopbie rofbl (OCcobeHHO 
eBePHbIX palionax Tlonecba YCCP) paspbip Mexkyy UBeTeHHeM MYy2KCKHX 
KeEHCKHX COUBeTHH JOXOAMT NO 2 Heeb, YTO 3HAYHTebHO YMCHbILaeT 
JLYKTHBHOCTb UBeTeHua. B cBa3H C OCOOeHHOCTAMH UBeTeCHHAH MY2KCKUX 
KCHCKHX COUBCTHIt OMpbICKHBaHHe THaMHHOM MW paj\MOaKTHBHbIM THAMHHOM 
Bogusocb 9 un 19 noms. . 

Pagmepbi YYCTHBIX OMBbITHBIX JeAHOK COCTABIANM B MOeBEIX OnbITax 50 M’, 
ITbI IIPOBOJUJIUCb B YETLIPEXKPAaTHOH MOBTOPHOCTH; MpOH3BOACTBEHHbIe HCMbI- 
HA NpOBOuIHCb Ha MomaqH 3—10 ra. 

Msmenenve npupocra cre6a KYKYPY3bI B BBICOTY MO] BMAHHeM HeKOPHE- 
> MHTAHHA THAMHHOM B MepHO UWBeTeHHA H B NOATOTOBHTEJIbHbIH K WBeTCHHIO 
HO, KOTOPOMY COOTBETCTBOBAJI MepBbIli CPOK MOAKOPMKH pacTeHHH (9 VII), 
ycTaBseHo B Ta6sn. 1. logroToBHTesIbHbIM K WBETeEHHIO MepHO MbI ONpeesHeM 
\KOHYAHHA CBeTOBOL cTayquH WO Havana uBeTeHHsA (*), XOTA Apyrve aBTOpbl 
OCAT Hayaslo rlepHoga K Oomee paHHHM cpoKam ("). B ra6a. 1 npuBeyeHbi 
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Ta6muna 4 


Ilpupoet cre61a KyKypy3bl B BbICOTY H H3MeHeHHe aKTHBHOCTH JI€TYYHX OpraHHyeck’ 
COeHHeHHE 3a TepHOA UBeTeHHA H MOATOTOBHTEJIbHBIN K WBeTeHHIO MepHoy 


ee SS eS Sy 


foe z 
Be Ipupocr AKTHBH. Jle- = IIpupocr AKTHBR. se 
ez | B CM 3a Nog- | Ty. opr. coen.| 9 B CM 3a ne- | Ty4. Opr. co 
EO rOTOBHT. (B Trpaf. reo- | pHos WwBeTe- (B rpag. re 
mS nepHon, Tpon. HsrHOa) |S HAA Tpon. H3rH6 
BapuanTh aay jo 
BE 
eg I no- | Il mo- | I no- | II no- Sa I no- | II no- | I no- | Il m 
os | 0B. JIOB. JIOB. JOB. & JOB JIOB. JIOB. 
oe foo 
Bona NA 2o 2A 18 16a5) 8 8 2 28 m4 
. THaMHH CTaOHJIbHbIL On eal 18 19 PAD es fd 4 Pa | 3 
S payvoakt. Slee athe 20 22 28 6 9 6 34 3 


TakxKe JlaHHble OO aKTHBHOCTH sleTyYHX OPpraHHyeCKHX BbIJeJIeHHH, KOTOP 
onpefenanucb no H.T. Xonoquomy B rpayycax reorpomuyeckoro u3rHnOa. 
Tlo mepe npu6nmxKeHua MepHoya WBeTeHHA HHTCHCHBHOCTb pocta CcTeO, 
B BbICOTY 3aMeTHO OcaGeBaeT. Ja KOHTpOmbHOrO BapHaHTa (Boa) CpeHh 
CYTOUHbIM NpHpocT nO NepHosaM, yKa3aHHbIM B TaOMMUe, COCTABIA MOCIEZ 
BaTesIbHO: 3,2; 3; 2; 0,5 cm. Iloq BauasHHem HeKOpHeBOrO MTaHHA payH 
AKTHBHBIM TH@aMHHOM CYTOUHBIN pupocr cTeOsa B BbICOTyY COOTBETCTBEH 
coctaBand: 3,8; 4,4; 3,0; 2,0 cm. IIpH strom cumbHO BO3pacTasia aKkT 
HOCTb JIETYYHX OpraHHyecKHX BbIeeHH. ITO u3MeHeHue MpHpocta creo, 
B BbICOTY CBA3aHO C H3MCHEHHEM JMHAMHKH pOCTa pelpOAYKTHBHbIX Opra 
B NOJPOTOBHTeJIbHbIM K UBeTeHHIO TepHoy (Tabm. 2). 
Ta6auna 


IIpupocr PeMpOAYKTHBHBIX OpraHOB KyKYypy3bl H H3Me€HeCHHE AKTHBHOCTH JIETYYHX OPraHHhy 
KHX CO@CAHHEHHH 3a NOJFOTOBUTeJIbHbIN K ILBeETeCHHIO nNepHoy 


My 2xckoe coupeTHa JKeHCKOe COMBeETHE 


AKTHBH. Jie- 

IIpHpoct B MM PYRE NORS -RCOCHS Ipupoct 8 MM Ty4. opr. cc 
pHp' 

(B rpag. reo- (B rpag. re} 


Tpon. H3rHu6 
Bapwanthl P a) 


Bona 26 8 18 27 30 14 2 12, 24 3} 
TuamMuHcrTabn bub 24 4 20 30 35 18 33 15 28 3} 
6 panuoaxT. | 30 16 14 34 40 10 5) 5 on 4 


J{@ KOHTPOJbHOrO BapHahTa cpeqHHi CyTOUHBIT MpHpocT My2XCKOrO Coll 
THA CocTaBlad 1,15 mm 3a I nonopuny u 2,6 mM 3a II nonoBuny nepnoga; 
POCT XKeHCKOPO COLBeTHA Obl, COOTBeETCTBEHHO, 0,28 41,7 mm. Tloq Banane 
pafMOakTHBHOTO THAMHHA XapakTep KPHBOH pocTa penpoOAYKTHBHbIX Oprak 
M3MEHHJICA: HHTCHCMBHOCTb POCTa MYXKCKOFO COMBETHA COCTaBIANAa B Cpesk 
3,6 MM B cyTKu 3a I nonoBuny u 3,1 mM 3a II nonoBuny, a IIPHpPOcT *KeHCKO 
COUBETHA B STOM BapHaHTe OKa3aJICA MEHBIe, YEM B Apyrux BapMaHTax (B cp 
Hem 1,1 MM B cyTKH). 

YpeHYeHHe AKTHBHOCTM sleTyYHX OpraHHyeCKHX BbIJenennit penpoy) 
THBHBIX OPraHOB B NepHo, UBETEHUA HM B NOATOTOBUTeIbHbIi K UBETeHHIO Nepl 
CBHJeTeENbCTByeT OO AKTHBHOM YUAaCTHH JeTYYHX 9KCKPeTOB B *PusHOsoruyeck 
Mpouleccax, CBASAHHBIX C UBETCHHeM H KOPPeCJIATHBHLIM B3AMMOeHCTBHeM Op 
HOB. 

Pocty cTeOA B BbICOTyY y pacTeHult ONbITHBIX BapHaHTOB COOTBeETCTBO 
770 


wlee 3aMETHbIe PasIMYHA (PUSHOMOPMYeCKOrO PpalweHTa NOAAPHOH Hu Apycuoli 
aSHOKAaveCTBEHHOCTH THAMHHA, KOTOpPbIi ONpeerAICA B OTpesKax M@XKOY3- 
Mu cteOa kKykKypy3b 14 VII, 7. e. 

2pe3 O Hei nocne mpoBeyenusA nepBoli 7% 
OMKOpMKH (puc. 1). 10 
B Bapuantax C paquoakTHBHbIM THa- 

MHOM OOHAapy2xKusICA OOpaTHbIit (pusHo- 3 2 
Ornueckhii rpaquent nowspHoli pasno- 4% 

AYeCTBEHHOCTH, KOTOPpbIH HaOmrO,aca 

Apyrumu uccnezopatensmn (",*°), mo gal ! 
€HHIO KOTOPbIX payHOaKTHBHble H3J1y- 
2HHA BbISbIBAIOT B XKHBbIX OPraHH3Max 
secTOAHHe, ONH3KOe K aHaOuo3y,— 925 
'CBA3H C H3MeHeEHHeM OHOreHHOrO TOKAa 
[OMOB (°). 

B Bapnantax Cc IIpHMeHEHHEM HeKOp- f 2 3 4 5 6 
2BOrO NHTAaHHA paCTeHHH paWOaKTHB- Apycol 

IM THAMHHOM B_ pelpojlyKTHBHbIX 

WaHaxX KYKYpy3bl Opin OOHapyxenHbI Puc. 1. Pusnonormueckuii rpaquenT no- 
@YHTeIbHBIe KOHUCHTPalMH PeQKHX eee ee eee eves woMnHa B 
AbTpaMuKpossemMeHToB (qo 0,01% kK ea veainh ChAGMAESEn?) Pe RAGE 
Cy 30JIbl): TaHTasa, TOPHA, UHPKOHHA, pauoakTHBHBIii 

2pHINHA, MOIHOJeHa, YTO H MOraO 

I3BaTb H3MeHeHHe (pH3HOOrHyecKOrO rpaywenTa nouapHoctTH. Bosyei- 
"BHE paHOAKTHBHbIX H3JIyYeHHH cosfaeT Apyrve ycJIOBHA JIA MCHOMb- 
)BAHHA PacTeHHeM YJIEMeHTOB cpepl (°,°), B TOM YHCMe H JIA Oomee AKTHBHOrO 
HCHOJIb30BaHHA =——- YI bTPaAMHKpodviemeH- 
TOB, H3MCHeHHE MOABHKHOCTH KOTOPbIX 
HAHHeE HEKOPHeEBOrO MHTaHHA THAaMHHOM B PaCTCHHAX HB Ovochepe MOKeT ObITb 
Ha ypoKaHHOCTh 3epHa KyKYPy3bl CBA3aHO CO CleUMUKOH OOMeHA BelllecTB 


Taio wn was 


B TeHepaTHBHbIX OpraHax. CocTosHua 
. Ypoxatt aHa0H03a B CBA3H C OOKHPOBaHHeM TKa- 
chip Nid sepHa B ura HeBbIX (pePMEHTOB (aHrHApasbl) H ayKcu- 
HOB B HallMX OMbITaxX. He HaOsIOMa- 

na 59,0 +1,67 ee 
MaMuH cTaOHIbHbIii 62,0 + 2,03 TCYTCTBHE «IIPOCTOCB» pocTa B He- 
ie. payHoakr. 63,0 + 1,78 pHoy UBeETeHHA B BAPHAHTAX C HEKOPHE- 


BOH MOAKOPMKOH pacTBOpaMH THaMHHa 
| payMoakTHBHOrO THAMHHA OarOMpHATHO CKa3a0Cb Ha YpOKAaHOCTH KyKy- 
y3bI (TaOs. 3). 

IIpu6apka ypoxan 3epHa KyKypy3bl NO] BJMAHHeM NOAKOPMKH THAMHHOM 
copxo3e «axtep» cocraBasna 4,5 u/ra pH KouTpose 41,9 u/ra Ha nomaqu 
) ra. 

- Ha ocHopaHHl BbILIeH3/102%KeHHOrO MOXKHO CeaTb BbIBOJ| O TOM, 4TO HEKOp- 
>BEIC NOJKOPMKH B TlepHO] UBeETeHHA Cie yeT IPOBOAMTbB Ooee paHHHe CpoKA— 
1A YJOBJETBOPeHHA MOTpeOHOCTH 3aBA3eH B (PUSHOJIOrHYeCKH-aKTHBHbIX Belle- 


Bax ‘ Tocrynnso 
4 V 1956 
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@H3HOJIOTHA PACTEHHI 


M. B. YJIYBEKOBA 


U3YYEHME M3SOTONHOLFO COCTABA KUCJIOPOA KJIETOK 
BOJOPOCJIEM MPH ®OTOCHHTE3E 


(Ipedcmaeaeno axademuxom A. I]. Buxoepadoseim 5 VII 1956) 


OrKpbITHe H30TONOB KHCMOpOa aslO HOBbIE BOSMOXKHOCTH AVIA HSyIeHH 
nyTeH KHCOpoqa BO BCeX BaxKHeHWWMX PH3HOOrMyeCKUX Npolleccax, NPOHCxe 
JAM B pACTUTeJIbHOL KsIeTKe, HanpHMep BOTOCHHTEsEe, B [bIXAHHH UT. J. (7, ® 

Y30ronubim metojom A. II. Bunorpagos u P. B. Telic (*) noka3au, 4TO BbIIE 
JIAIOMMHCA MpH tboTOCHHTe3se pacTeHHH KHCMOPO BOSHHKaeT H3 BOI, a HE 
yIM€KHCJIOTHI, KAK 3TO CUTAN paHblle. OTH AaHHble Obl NOATBeEp2%XeHb! H Hi 
3eJIEHbIX BOAOpocaxX (7). Bompoc 0 NpoMexYyTOUHBIX Coe MHEHHAX KHCIOpOsa Ip 
(pOTOCHHTe3e He pa3 NOAHUMAJICA B IMTepatype, HO elle JasleK OT CBOELO pellleHHA 
CylleCTBYIOT TOJbKO MpeqmooxKeHHA O06 OOpasoBaHHH NepeKuceH, uM CAeaH 
MepBble MOMbITKH JOKa3aTb HX MPHCYTCTBHe H3OTONHBIM MeTOJOM (4, °). 

BpiichHeHve 3TOrTO BOMpoca MbI HavaH C H3yYeHHA H3OTONHOTO COCTAE 
KHCNOpOya WesOH pacTHTebHOH KJIeTKH 3eJIeHbIX BOJOpoceH mpH orocHy 
Tese, Mp AbIXaHHH B TeMHOTe H pH oTOpeAyKUNH, T. e. NpH aHazpoOHOL 
BOCCTAHOBJICHHH YIVIEKHCJIOTbI pH MOMOLWLH CBeTOBOM 9HeprHH, KOTOPoOe MOTY, 
OCYIMECTBIAT (KpoMe (POTOCHHTe3HpPyIOWlNX GOakTepHi) H3OJIMPOBaHHble XJIOpG 
IIacTbI paCTeHHH H HEKOTOPble MpeACcTaBHTeIH BOMOpocel B OCOOIX yCJIOBMA} 
(°, *); mp cdoTropexyKuMH KUCNOpoq He BbIeIHeTCA. 

BuaroyapsA 9TOM OCOOeCHHOCTH TpeACTaBsIANIO HHTepec MpocseqHTh HAKONE 
HHe KHCOpOAa FHAPOKCHJIbHBIX PayHKasOB BOAbI MPH sboTOpesyKUHH, MOAXos 
K €@ pacCMOTpeHHlo TaK Xe, KaK B CBOe BPeEMA K MCXAHH3MYy (POTOCHHTe3a C pH 
mMeHeHHem C1 (’, 8) (Ha Tex Ke BOZOPOCAX). 

Hauim oOnMbiTbl MpOBOAMJIMCb B MaHOMeTPHYeCKHX COCcyAuKaxX pH Temmep 
Type 22°. Kuetku Bogopocnelt Scenedesmus obliquus nomemanucb B cpeg 
KOTOpble rOTOBHJINCb Ha BOJe C MeYeHBIM KHCOpozom O18 c o6oramenvem 0,75 
1,5%. [a cranapta cTaBHJIMCb TaKHe Ke OMBITHI Ha JMCTHIHpOBaHHOH BOLE 

[ BapHaHT cpeybl: pacTBop 6uKapOonata HaTpua (0,2 M), skcnosHuHA ON 
top — 2 yaca. II BapuanT cpegbi: dbocdpaTuEli Oydep mpu pH 8 u 4% raso0€ 
pasHOH yrIeKHCOTHI OT OObEMa COCYANKA. IKCHO3SHUNA ONbITOB—1 yac. BtTorT Ba 
puaHT Cpe bl OKasasICA HanOovee OArONPHATHHIM IA POTOPeLYKUMU BOROpocuer 

Ajantauua B BosOpose AJA ONBITOB c (oTOpexyKUveH NpoucxoAHa B Te 
HOTe B TeyenHve 3 YacoB. B MaHOMeTpHYeCKHX OMbITAX HCNOMb3OBaNAaCb 7-HEBHA 
3HMHAA KyJIbTypa (~ 1 r KeToK Ha 20 Mi pacrBopa, a6c. cyx. Bec). : 

OCI€ ONbITOB BOAOPOCIH YOUBAIHCb XUAKHM a30TOM, OTAeAIHCb OT Cpe 
H BBICYLIMBaJINCb B BaKYyMe JO NOCTOAHHOrO Beca npH 40—60°. 

Yjanee mponcxoquso nomyyenve BOLI MpH cxKHTanuH KeTOK npu 80C 
B TOKe Cyxoro H OYMUIEHHOTO BOOpOsa, NOyyaemoro JelictrBHem H,SO, ua Z 
B annapate Kunna. OToT MeToy OOcTOATeMbHO paspabaTbIBamca c 1922 r. Tef 
MeiineHoM mM yCoBeplleHCTBOBasIcA B page paOor Apyrux uccmezoBaTenel 
C HEKOTOPbIMH H3MCHEHHAMH MbI HCMO/Ib3OBaIH STOT MeTON IA padorpl c u3¢ 
TONOM KucOpoya (*). B Hatiem BapwaHTe meToya Boa, TOvlyyaeMad Ip cure 
HHH KJICTOK, BbIMOpaxXUBalaCh B Me€PBOH JOBYIIKe, a NOMyUaemble rasoopa: 
Hble NposyKTe! (CO,, CO u 7. 4.) BOCCTaHaBNUBAIHC BOJOPOJOM Ha HUKeeBO 
KaTanusaTope mpH 300°, oOpasyxA BOY, KOTOpad Tak2Ke yaBMBANaCh BbIMOpé 
*XHBaHHeM BO BTOpOH moByuKe. Ilonyuaemble ABe NOPIMH BOAbI CIMBAIIHCb BM! 
cre, H Jasiee 10 KapOoHaTHomy metoxy A. B. Tpocbumopa npon3Boyuuca Mac 

Vans 


KTPaIbHbIM AHAaIN3 KHCOposa Bomb (1°). Y wac HHuKeepnil KaTasM3aTop 
ENCTABNAN COOOH HUKeNeBYIO CETKY, IPOMMTAHHYIO a30THOKHCJIbIM HUKeeM 
MpokasienHyio. Cepoposopoy, KOTOpEi noyuaica np cKUraHHA KseTOK 
ABNANCA AKOM MI HAKeMCBOLO KaTAaIH3aTOpa, MbI YABIMBANH MpoKaseHHoLt 
-M30H, MpOMHTAaHHOH MeHbIM KyMOpocom. PesyJbTaTbI ONBITOB NpescTaByeHbi 
Ta6n. | H Ha puc. | (cpequne 3Hayenus u3 2—3 onpiTos) 


Ta6Oauna 4 
Hso0Tonnpili cocTtaB KeTOK BO,Opocuelt 


# 


Ocpe- OcBe- 
Bapu- apHu- 

Tponece oral rc A or Ilponecc wets poe A O18 

CpeaEt suoKe Cpe abl uoKe 
OTOCHHTe3 * 1 12 0,048 || ®oropexyKuna 4 3 0,019 
OTOCHHTe3 4 30 0,036 4 2 0,016 
u 12 0,025 2 2 0,008 
{ 3 0,018 Jlpixanne 4 = 0,008 
1 2 0,014 || Meprspie kneTKH 2 2 0,004 

“ 2 2 0,009 


* OGoramenne Bonn 1,5% O18, B ocrambuBix onpiTax 0,75% O}, 


Haxonvenve O' mpu dotrocnntese, pH AbIXaHHu B TeMHOTe H pH (borTo- 
>AYKUMH B CYXOM OCTATKe KJeTOK BOJOpocueli B 3HMHHe Mecslbl. Creqyer 
MeTHTb, TO (cbu3HOMOrHueCcKoe 
CTOAHHeE BOOpoceH OKa3bIBaeT 
HsAHHe. 

Ha puc. | noKa3aHa 3aBHCHMOCTb 
JimuectBa O!§ B KyleTKe OT OCBeIIeH- 
CTH: YM CHJIbHee CBeT, TeM OOJIb- 
e oOoramlenHe. OTa 3aBHCHMOCTb 
JTBEPAKNaeT MCMOMb3OBAHHE BOJbI 0 20 JD 4Q mete. ntoke 


u cotocuutese. M36nirounas ocBe- Ocbewennacme 
meeetb (50 hea JUOKC) cua6o Puc. |. M30ronnplii cocraB KueTOK BOOpocsei 
3eEJIHGVHBaeT oOoralleHHe. CpaBue- IpH pasHolt OCBeLLeCHHOCTH 


€ W30TONHOTO cocTaBa KHCJIO- 
qa cyxoro OpraHMyeckoro OCTaTKa KJeTOK BOOpocseli pH (oTopeyxyKUHH 
pH (oTOcHHTese He TOKa3aJIO CyIIeCTBeEHHOTO pa3/IMYHA, HO 3TO HE MCKJIIO- 
€T BOSMOXKHOCTH pa3JIM4HA BO BHYTPpHKeTOUHOH Bose. OOorallenHe KsMeTOK 
WOpocseli KHCIOPOAOM BOJbI IPH AbIxXaHHH CoracyeTcH C JaHHbIMH, NOJy- 
HHbIMH Ha BBICWIMX pacTeHuax (*). TakuM OOpa3oM, IIpH MOMOIILM BbIILeH3J0- 
HHOH MeTOJIMKH BO3MOXKHO jJlabHeliwee uCCIeqOBaHHe MYTH KUCOposa NpU 
TOCHHTese C H3YYCHHEM MPOMe2KYTOUHDIX COeHHEHHH, MpeWWeCcTBYIONINX 
O BbIjeeHHio U3 KeTOK. MccneqoBaHua B 9TOM HallpaBJeHHN NPOMOKaIwoTCcA. 
Astop mpuuocut ray6okyto OarojapHocTb P. B. Telic u E. A. Bovyenko 
pykopogcTBo padoton u T. C. [pomozoli 3a npoBeyenve H3MepeHHH Ha MaCcc- 
e€KTpomeTpe. 


VucrutyT reoxXuMHH H aHaJIMTHYeCKOH XHMHH TlocrynHso 
um. B. HW. BepxHagzckoro I VII 1956 
Axkajemuu Hayk CCCP 
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PH3HOJIOTHA PACTEHH 


M. X. YUAMJIAXAH u JI. 1. XJIOMEHKOBA 


0 POJIM JIACTbEB B PA3BHTMM O3HMbIX PACTEHHH 
(Ipedcmaeaexo axademuxom A. JI. Kypcanosoim 17 IX 1956) 


| 
} 


Osumble pacreHua mpuoOpetaioT cnOCcOOHOCTh K OOpa3sOBaHHIO WBeTOUHb 
OpraHOB TOJIbKO mocsle TOFO, KaK B TeYeHHe ONpesesIeHHOrO BpeMeHH NoABepr. 
FOTCH BO3JeCHCTBHIO MOHMXKeHHbIX TeMMepaTyp HIM APOBH3alHH, a 3aTeM BbIp: 
IHBaloTCA B YCIOBHAX OarONPpHATHOTO AA HUX JMMHHOTO WHA. 

Panpue mpeqnomaranocb, YTO MpOuecchl APOBH3SaMMU JIOKAJIM3YIOTCA HET 
CpeCTBEHHO B TOUKAaX POCTa HJIH CTeOeBbIX NOUKAaX, OTKya APOBH3allMOHHb 
U3MCHEHHMA MOFyT NepeqaBaTbCA HOBbIM KJI€TKaM TOJIbKOMpH eseHuu (°), H 41 
APOBH3HPOBaHHble TOUKH pocTa CHOCOOHbI K (POPMHMPOBaHHIO IBeTOUHbIX OpP 
HOB IPH MOCTYMJICHHH B HAX MpOAYKTOB OOMeHa, BOSHHKAIOMINX Ha JJIMHHOM J 
KaK B JIMCTbAX APOBbIX, TAK HW O3HMbIX pacTeHHuH ("). B nacTosujee BpeMa H3B 
CTHO, UTO APOBH3AlMOHHbIe H3MCHCHHA, HAYHHAACH B CTeOJEBbIX NOUKAX, B H 
He JOKaIM3yIOTCAH, a paCNpocTpaHAIOIcA Ha Apyrve OpraHbl pacTeHud H Y 
HpOAyKTb! OOMeHa, HeEOOXoAMMble AIA OOpasoBaHHA WBeETOUHbIX OpraHoB, BO 
HHKalOT TOJIbKO B JIHCTbAX APOBbIX (POPM HJIM O3HMbIX, MpOWeAWHX APOBHS 
IMOHHbIe H3MeHeHHA (°). ITO Oplwi0 MOKa3aHO B ONbITAaX, re Ha JeKAaNHTHpoBa 
Hbl€ BEPXYIIKH OOMHCTBCHHbIX PaCTeHHH ApOBoroO paca HH ApOBOH aOuccH 
CKOM KallyCTbl NPHBUBaJIHCb POSeCTOUHbIe pacTeHHsA O3HMOrO parca. B Tex mp 
BMUBKax, rye Ha NOABOAX APOBOH aOHCCHHCKOH KalycCTbl JIMCTbA C TeYeHH 
BPeMeHH OMaJIH, MPHBOH O3MMOrO palica C COOCTBeHHbIMH JIMCTbAMH OCTaJIM 
B (pase po3eTKH. 

B WeIAxX MabHeHWero BLIACHCHHA POJIM JIMCTbEB B Pa3BHTHH O3HMbIX pacti 
HH Hamu B TeyeHHe 1955 u 1956 rr. NpoBOAHHCb ONbITHI, B KOTOPbIX B KayecT 
NOABOeB OpaiHch WBeTyWWHe pacTeHuaA ApogBoro panca (Brassica napus v 
oleifera) c nucTbamu H 6e3 MHCTbEB, a B KAYeECTBe MPHBOeB — po3seTOUHbIe pacti 
HU OSHMOLO palica C JIMCTbAMH H Oe3 WHCTbeB. Po3eTKH O3HMOrO palica IPHBi 
BaJIMCb HENOCPeCTBEHHO B Na3yXH JIMCTbeB APOBOrO palica Ha MeCTO nasa 
NOWKH, KaK 98TO JeslalOcb paHee B OMbITaX B IPHBHBKaMH CeAHIeB CaxapHG 
CBeKJIbI B Ma3yXH JIMCTbeEB LBETYILUX APOBH3HPOBaHHbIX CEMCHHHKOB (2). | 

B onpite 1955 r. npHBuBKM poseTOK CesAHUeB O3MMOrO palica Ha IBeTYIIL 
pacteHuA xpoBoro pamca OpliH nponsBeyenb! 22 VIII. Hasyminaa nouKxa ¥ 
cTeOyle NOABOA yalANacb, H B Na3yxe MHCTAa JenacA Haype3; B STOT Hap 
BCTABIAJICH NPHBOH — po3seTKa, a YKOPOUeHHbI cTeOeb B WeHTpasbHoll wac 
poseTKH CpesbiBaJIcCA KJIHHOM. Bcero OblwIo cyemaHo 20 NpHBHBOK, KOTOpE 
noce MpwkuBaHHsA C 28 VIII Obi NoMewleHbI B OpaH»Kepee MOA CBET JIKOMHHE 
WeHTHbIX JIAMI, BKJIOUaeMbIX C 4 YacoB AHA WO 12 yacoB noun. Y nonoBH 
IIPpHBUTbIX PaCTCHHH JIMCTbA COXpaHsAJIMCh Ha NOABOAX M CHCTeMaTHYeCR 
YAaIAIMCh Ha MpHBOAX; y APyro NMOJOBMHbI NPUBUTbIX pacTeHuli, HAaCHOpO 
JIMCTbA HA NOABOAX OBI CpesaHbl, AHA NMPHBOAX OHH COXpaHAuJIHCb. 

B cBxa3H C N103{HUM CpOKOM IIPpHBHBOK MHOrHe MpuBUTbIe pacTeHHA OKad. 
JMCb HEKHSHECHOCOOHBIMH, H K Hayaly HOAOps B KaxKJOli rpynme coxpaHusoe 
nO yveTbIpe pacrenua. M3 uux B rpynne, rye o6e3smHCTBeHHBIe O3HMbIe IpHB 
HaXxOMMUIMCb NOM BIMAHHEM JIMCTbEB APOBbIX MOABOEB, Y ABYX pactrennii a 
14 XI qanu crpenkn, a n03q7Hee— OyToubl. Brpynne, rye o3uMble IpHBOH OCTaBd 
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ICb C COOCTBEHHBIMH JIMCTbAMH Ha OGe3mHCTRe 
TaIHCb B (ase poserok. 


} B onpite 1956 r. cemena sposoro nu o3umoro patica Opin BEICcesHbI 8 V,a 2 VI 


yicTeHHsA OblIH BbICaKCHbI B Ba3OHbI MH MOMeMICHbI B BeEreTALHOHHBI JOMHK Ha 
PTECTBEHHOH AuHe AHA. Pacrenun saposoro parca Haya OyTOHH3HpoBaTB 
CepeAHHe HIOHS, a K KOHLLY HIOHA 3auBenn. IIpupusKu pactenuit ObuH IIpou3- 
menbt 4 VII; o6b4HO poserKH o3HMoro paca MpHBUBaJINCh B Tasyxu [Byx 
ICTbeB UBETYINMX PaCTeHHH ApoBoro palica, y 3THX xe NOABOeB NOJIHOCTbIO 


HHbIX APOBbIX TOABOAX, BCe OHH 


Puc. 1. Pow mHcTbeB B pasBHTHH pacTeHHH O38HMoro palica. 

CyeBa — 06€3J1HCTBeHHBIi I[BeTYNLHii MpHBOM O38uMoOro parica, 
: IIPHBHTbIH Ha APOBOH palic C JIMCTbAMH; cMpaBa — BereTHpy- 

1OWLHH MpHBOH O3HMOrO pamca (poOseTrKa JIMCTbeB), MPHBUTHIL 
Ha APOBOH pamc 6e3 smHcTBeB (oto 28 VIII 1956 r.) 


AasiAJIMCb BCe Na3ylwinble n0OerH; BCero 6bIIO CHemano 24 npHBUBKH. B Teyenne 
BYX Heeb IIPHBHTHIe pacTeHHA BbIepXHBAIHCb BO BJIaKHOM OTJeJICHHH OpaH- 
‘epeH, IIpH4ueM B 9TO BpemMsAL y BCeX MOABOeB COXpaHAJINCh MHCTHA. 17 VII pacre- 
Us ObWIM pa3sOHTbI Ha Be FpyIMbl, B KOTOPbIX COOTBETCTBCHHO CXeMe OMIbITa 
pousBejeHa tbopMoBKa, KOTOPad NOAepXUBaacb AO KOHLA ONbITa: B I rpynne 
BC€X IIPHBUTHIX pacTeHHH ObWIM OCTABJICHbI JIMCTbA Ha APOBbIX MOABOAX HM ya- 
AJIMCb BCe KaK HMeBINHeCH, TAK H BHOBb NOABJIAIONIMECA JIMCTbA Ha O3HMbIX 
pHBoxAX, BO II rpymme BCe MHCTbA Ha APOBbIX MOABOAX OblwWIH yaJleHbl H Co- 
PaHAJMCbh BHOBb MOABAION[MeCA JIMCTbA Ha OSHMbIX NpHBOAX; 20 VII pacrenun 
bIIH BbIHeCCHbI H3 BJaXHOTO OTJCJIEHHA HW BbICTABJICHbI Ha CTeaK B 

Dan xKepee. : 
Cnycra Mecall B KaxKJOH rpynle OcTaocb M0 NATH MpHBHTbIX pacTeHHH, Tak 
aK Y OCTAJIbHbIX IPHBOH He IpWKHIMCb M pacTeHua Obl ucKsmOYeHEI. B I 
Dye, Te OSHMbIe MPHBOH pa3BUBaJIHCb 3a CueT MpOyKTOB OOMeHa, IIpHTe- 
aIOIMX H3 JIMCTbeB ApoBbIx mMOABoeB, 6—8 VIII Hayanocb cTpenKkoBanue, 
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a 3aTem 6yToHu3auuAa. Y OMHOrO pacTeHHA, Te JIMCTbA APOBOTO NOABOA Se 
Pa3BHTbI OCOGeHHO XOPOWIO, pOCT CTPe/IKH WIeJ BECbMa HHTCHCHBHO, OyTOHI 
3allua mpuBoa mpowsna 13 VIII, u weerenne Hayadocb 27 VIII, Torga Kak 
APyruX MpuBUTHIX, pacteHul 28 VIII Hayanacb TOmbKO OyTOHH3alHA NPHBOe 

Bo II rpynne, rte O3uMbIe IpHBOM pasBHBaJHCb 3a CueT MPOAYKTOB OOMeH 
IIPHTeKalollHX 3 COOCTBEHHDbIX JIMCTbEB, CTpeJIKOBaHHA Hi OyTOHH3allHH He on 
HH B OJHOM Cyyyae, a npHBOM OOpa3z0BamH poseTKy. Xopouio Obl pasBut) 
po3eTKH Ha AByX NPHBUTHIX pacTeHHAX STOW PpynnMpl. 

Ha puc. | moKa3aHbl ABa pacTeHuA — MpefcTaBuTeH AByxX rpynn ney 
BOK: CJleBa — IBeTYWIMH O3HMbIM TIpHBOH Ha APOBOM MOABOe C JIMCTbAM 
ciipaBa— po3eTKa O3HMOFO IpHBOA Ha ApPOBOM 10ABoe Oe3 JIHCTbEB. 

Ilposeyenubl onbIT ACHO MOKa3bIBaeT, UTO TeHepaTHBHOe pasBuTue (OyTH 
HH3alHA HW WBeTeHHe) HEAPOBH3SHPOBaHHbIX O3HMbIX MPHBOeB Ha JVIMHHOM JK 
IIPOHCXOAUT TOMbKO 3a CUe€T MPOAYKTOB OOMeHA, NOCTYMAaIOUUX H3 JIMCTbEB AP 
BbIX T1OBOeB. Pa3BHTHe O3HMbIX TIPHBOCB Ha JHHHOM JHE 3a C¥eT MpORYKT 
oO6MeHa, TIPHTeKaIollHX H3 COOCTBCHHBIX JIMCTbeB, HE IIPOHCXOANT axe B TC 
culyuae, ECM B 9TH MpHBO JVMTeIbHOe BpeMA NOCTYNAaoT MpOyKTbI OOMeH 
cOBeplarolleroca B KOPHAX H CTeONAX APOBbIX MOABOeB, 

XOTA JIMCTbA OSHMBIX paCTeHHH He ABJIAIOTCA HEMOCpeACTBEHHbIMH OpraHa 
BOCIIPHATHA APOBH3HPyIOWMX MOHMXKeHHLIX TemMepatyp (4), OMHAKO, pOwJIb 
B pa3BHTHH O3MMbIX paCTeHHH, B YaCTHOCTH B UX TepexoOje K WUBeETeHHI, pe: 
BbIYaHHO BeJINKa: APOBH3alMOHHbIe H3MCHEHHA, HAYMHAIOWHecA B CTeOJIEBb 
mouKax, TepefaioTcA BO BHOBb BOS3HHKAaIOWIMe JIMCTbA, KOTOpble, KaYeCTBeH 
OTMMYAACh OT JIMCTbeB HEAPOBH3HPOBaHHbIX paCTeHHH, B YCJIOBHAX JHHHOD 
WHA BbIPaOaTbIBAIOT MIPOAYKTbI OOMeHAa, HEOOXOAUMbIe JIA UBETeEHHA UH TIO} 
HOWeCHHA O3HMbIX pacTeHHit. 


Vucrutyt du3snonorun pacresuu |. Tlocrynuso 
um. K. A. Tumupsasepa 14 1X 1956 
Akajemuu HayK CCCP 


UMTHPOBAHHAA JIMATEPATYPA 


1A. A. Aspaxsau, ArpoOnonorna, Ne 2, 12 (1950). 2 A. K. Ehbetixkun, JAH 
59, Ne 1, 171 (1948), %T. Zl. JI ptceu Ko, Teopernyeckue ocHoBbl sponu3auun, 193h 
4M. X. Uatanaxsan, Yen. copp. 6uon., 15, B.1,83(1942). 5M. X. Vatnaxa 
@u3non. pacr., 2, B. 3, 253 (1955). 
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AMornaynr Arkanemunu nayx CCCP 
1957. Tom 112, MN 4 


SOOJOTH 


10.  MO3qHAKOB 


O NJIOMOBUTOCTH MOHBbI BAPEHLLEBA MOPA 
(IT pedcmaeaeno axademukom E. H. Iaeaoécxum 4 X 1956) 


CpejeHus O MIOJOBHTOCTH 6apeHUeEBOMOPCKO!i MOLIBbI HMCIOTCA TOJIbKO B pa- 
jore (*). Apropbi Ha HeOoubLIOM MaTepnase (29 9K3eMMApOB) MOKasasH, YTO: 
JOMOBHTOCTh MOLiBbI KOseOeTCA oT 6210 go 11874 uKpuHoK. 

B 1954—1956 rr. npu usyyenun Guonorun MOfiBb! HAMM NpOBOAMINCb COopbi 
1po6 y Geperos Sanaquoro u Bocrounoro Mypmana, 4TO NO3BOUNO NOMyYHTb. 
aHHble O MJOAOBMTOCTH MOMBbI Ha Ooee OOUIMpHOM MaTepHase. Bcero 6p1s10: 
oOpano H OOpabotano 153 camku u 20 camuos. J[uHa Tea H3Mep sac OT KONA 
ba JO KOHWA CpeHUX MyYeH XBOCTOBOrO MWIaBHHKa; MJIOMOBUTOCTb onpeje- 
ANaCb MYTeEM B3ATHA MpOOHbIX HABeCOK HKPHI. 

Tlonopple 2keme3bI MOMBI, KAK H3BECTHO, pa3sBHBaioTCa acumMMeTpu4Ho. Io: 
alllHM JaHHBIM, y CAMOK TIpaBblli AHYHHK Pa3sBHT HaCTOJIbKO Cao, UTO ycTynaeT 
10 Becy slepomy B !11—102 pasa. Y camuoB pa3BHT JeBbIi CeMeHHHK; MpaBbili m0: 
cy MeHblule jIeBoro B S—8 pas (TaOu. 1). 

; Ta6Ouuna 1 


Bec AHYHHKOB H C€Me€HHHKOB MOLBbI 


Bec AMYHHKOB UH (COOTBETCTBeHHO) 


JinuHa Tena B MM Bec ppi6nt Br Ce€MeHHHKOB BT 
Ton n Jlesbiit Tlpa spilt 
Tipe esbt nmpenenst mpesewBl mpe eb 
Kone6annii | CPEAH. | KoneOanHit | CPCAH. KoneGanuit | CP°AH. | xKone6anuit cpe aH... 
| i 


136—168 2D 
Camupi | 166—184 20 


153,0 
173,4 


14,3—30,7 
he al 


,80 
17 


2 30 
0, 7 


23.9 att fi 
BORG —0,79 
Pasmepbl H CTeMeHb 3pesIOCTH HKPHHOK B OOONX AHYHHKAX OMHAKOBHI. Mkpa: 
MOHBbI JOHHAA, IpHmHMaiulad K CyOcTpaTy; AuametTp ukpHHOK, no T. J. Paccy 
(), kone6nerca oT 0,8 go 1,2 MM, no Halim u3smepeHusm — or 0,7 yo 1,2 MM.. 


Oya TpeTb OGOJOUKH HKPHHOK 3aTeMHeHa, COpa3syA «MMrMeHTHYy!O Wanouky>.. 


Ta6Onuna 2 
I[10q0BHTOCTb MOMBbI 


JimuHa Tella B MM Bec ppl6bt Br | Unciio HKPHHOK 
Saas Tipe esl Tipe LeJ1bI 
a pouceanut cpenH. - Eo aecanal cpeaH. KoOeOaHutt cpewH. 

1 116 — 8,4 — 6169 — 

7 120 —130 427 8 ,3—24,3 13ne 4518—9820 6319 
2a 131—140 137 10 ,6—24,2 14,7 5203—11906 7459 
34 144—150 146 12 ,6—22,6 AGE G 5148—14785 9695 
39 454—160 156 16,7—25,9 ZN 7023—17724 12362 
16 1614—169 164 20 ,4—27,2 24,3 11199—19120 15334 

4 171—176 174 26 ,4—33,7 30) 4 14106—22021 17285 

Uroro 128] 1146—176 149 8 ,3—33,7 18,9 45148—22021| 10764 


TTE 


Tlo noycuetam Cyspoposa, Bayosoli u ChiIHKOBOH, B JICEBOM, paSBHTOM AHYHHKE 
ONHOTO 9K3eMIJIApa MOUBbI OKa3a0Ccb 7860 HKPHHOK, B MpaBOM, HepasBHTOM— 
475. Hawm noxcuerp quia 25 9K3eMIMIAPOB MOMBbI a/v Ce AyIOuUlMe Pe3yJIbTAaThl: 


. Jlepbli AHYHHK Tipaspii aHdHuK 
. TBR 
IIpenenbt Kome6aHHu 9478—21 060 69—1122 
CpenHee 4HCIO HKpHHOK 13935 618 


MnquBiyanbnasd u CpeqHax M00BMTOCTh MOHBbI BapenweBa Mops y 128} 
9K3eMIIVIAPOB OKAa3as1aCb BbIILe, YeM NpHBoOAMMas B paoTe (*). B Ta6n. 2 Want) 
CBeJeHHA O MIOJOBHTOCTH CamMoK IMHOH oT 116 yo 176 mM. 

mele. 
22 
20 


18 


™~ S 


Yucno ukpunok 
S 


10 


8 12 16 20 Lh 2B 2 @ 
Gec mena camku mouGel 


Puc. 1. 3aBHcHMOcTb M@xKY BeCOM Tela MOMBbI H ee MOLOBHTOCTHIO 


U3 Ta61. 2 cnezyeT, YTO CpeqHee KOJIMYCCTBO HKPHHOK BO3pacTaeT C YBeIH- 
YeHHeM JWIMHbI Tela HM Beca pblObl. Ha puc. | BHAHO, YTO 3aBHCHMOCTb Mey 
BeCOM Tela MOHBbI H YHCJIOM HKPHHOK OM3Ka K JIMHeMHON. 


Mypmanckan OMOnorMuecKad cTaHiHa Ilocrynuno 
Koubexoro dbusinana uM. C. M. Kupozpa 1 X 1956 
Axajemun Hayk CCCP 


UWHUTHPOBAHHASA JIMNTEPATYPA 


VE. Ki CyPopor id. AB awosa Ar Can none sree HUXTHON. 
mucr., 2 (1939). @ TT. C. Pace; Tp. BHHPO; 17 (1949). 5 a 
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JToknaann AKkayemun Hayk CCCP 
1957. Tom 142, Ne 4 


@H3SHOJIOTHA 


B. ®. JIAPHOHOB 
+O CNEWHM®HYHOCTH JEHCTBUSA CBETA HA PA3MHO)KEHHE NTH 
(Ipedcmaeaeno axademukom H. H. Il maaveaysenom 5 VI 1956) 


Ps mpoleccos, MpoTeKalolluX Yy 2KHBOTHBIX BO B3pocsIOM CocTOAHHH, 
| MpHypoven K OlpejeseHHbIM MOMeHTaM FOAOBOPO WAKA. ITO OTHOCHTCH B Nep- 
| Bylo O4epeb K Pa3BHTHIO NOMOBOH CucTeMbI BO BPeMA Pa3MHOKeHUA, AKTHBA- 
J UHH KaMOMaJbHbIX 9JIEMCHTOB MOKPOBa BO BpeMA JIMHbKH, pa3BHTHIO MpH- 
/ 3HaKOB Ce3OHHOrTO AHMOpdusMa. 

Kak Tellepb ycCTaHOBJIeHO, B N€pHOAMYHOCTH STHX ABIICHHH BaxKHy!O poOsb 
urpaerT cBeToBol pexuHM. IlepBonayabHo Obwia NOKa3aHa 3aBHCHMOCTb OT OCBe- 
| MLEHHA NOMOBOTO WHKNa, a 3aTeM — JIMHDbKH. B xoge sTHx UcceqOBaHHH BbIAC- 
HHJIOCb, YTO pa3MHOXKeHHE UM JIMHbKa XapaKTePH3yIoTCA UPAMO MpOTHBONOMOXK- 
HbIM OTHOLICHHEM K CBeETY, a HMCHHO, Pa3MHOXKeHHE OCYINECTBAeTCA NO] BIHA- 
| HHeM JWIMHHOPO CBeTOBOPO AHA, TOra KaK JIMHbKa, HaOOOPOT, HOPMaJIbHO MIpo- 
) TeKaeT B yCJIOBUAX KOPOTKOrO CBeTOBOrO JHA (* 4). OusHOMOrHYeCKH 3TO MOXKHO 
} OObACHHTb TeM, UTO perysIMpyroule CHCTeMbI OpraHH3Ma, HeEpBHad H 9HAOKPHH- 
§ Ha, OT KOTOPbIX 3aBHCAT pasMHOXeHHe H JIMHbKa, HEOMMHAKOBO pearupyior Ha 
§ CBeTOBOH JeHb pasJHYHOH mposomKUTembHOcTH. T]oq WelicTBHeM JWIMHHOrO JHA 
OHH pearupyicT B HallpaBJIeHHH AKTHBaMH roHay H MOJIOBOM CHCTeMbI B WeJIOM, 
| IPH KOPOTKOM 2Ke CBeTOBOM JHe CTHMYJIMpyeTcaA WIMTOBHHas 2%ese3sa, a BCeX 
) 3a Hel — JIMHbKa. OTO, 63 COMHEHHA, HMeeT OONMbUIOe OHOMOTHYeCKOe 3Haye- 
) He: TlepHO pasSMHOXKeHHA IPHXOANTCHA Ha BeECHY H NepBylo NOJOBHHY sera, 
| T.e. Ha BpeMA HaHOovee OMAarONpHATHOE AIA pa3sBHTHA MOJIOMH, JIMHbKa 2xKe 
/ TIpHXOJHTCA Ha BTOPyio NOJIOBHHY JieTa H, TEM CaMbIM, MOXKeT 3aKOHYHTbCA 
JO HacTyMJIeHHA XosOJOB. 

Bexope nmocsie onyOMKOBaHHA pabot Poysua (°, °) O BIMAHHH CBeTa Ha pas3- 
MHOKeHHE H MHpallHH NTL S6piwi0 BbICKa3aHO IIpeMOMORKeHHe, YTO ocTHTaemoe 
B 3THX YCJIOBHAX YCKOPeHHOe Pa3BHTHE NOJOBbIX MKese3 3aBHCHT He OT Jel- 
CTBHA CBeTAa, a OT JPYIHX MPHYHH, B YaCTHOCTH OT YIHHEHHA CyTOUHOrO NepH- 
| Ojla AKTHBHOCTH 2KHBOTHOrO. Ho npoBepoOuHble OMbIThI C HCKYCCTBEHHBIM BO3OyxK- 
| JICHHeM AKTHBHOCTH NTH, B TeMHOTe (*) MOKa3aJIH HECOCTOATEIbHOCTb STOFO 
upeqnomoxenua. B JambHelieM HeEKOTOpble aBTOPbI BbICKa3bIBaJIMCb B TOM 
€MbICJIe, YTO Jeo 3yeCcb He B JeHCTBHH CBeTa Ha M€XaHH3M Pa3MHOXKeHHA, a B 
| HenOcpeCTBeHHOM BJIMAHHH CBeTa Ha rOHaJbI. OMHAKO H 9TAa TOUKA 3peHHA MOCe 
pa6dor Benya (8, *) qomKHa OpiTb ocTaBuleHa. Temepb MOXKHO ONpeeseHHO yTBep- 
| K]laTb, 4TO JelicTBue CBeTa peaH3yeTCA Yepes NocpeCTBO HepBHOH HW 9HAOKPHH- 
/HOH cuctem (*°). 
Tem He MeHee, JO CHX Op BbICKAa3bIBaIOTCA elle BOSPaKeHHA MPOTHB «CBe- 
| TOBOH| TeEOpHH». OTH BO3PaxKeHHA OCHOBbIBAIOTCA Ha TOM, YTO Pa3MHOXKeHHe, 
| Hapsyly CO CBeETOM, 3aBHCHT OT pyrux (:akTOPOB cpebl, HallpHMep OT Temmepa- 
TYpbl, a TakxKe OT NMTAaHHA. 

Ponb TeMlepaTypbl B Mpowecce pa3sMHOXKeHHA CJleqyeT, BUHMO, CYHTATb 
pellaromelt TObKO y HH3IHX XXHBOTHDIX, He OONaaloulHX MOCTOAHHOM TeM- 
_mepatypoii Tea. C noaBjleHHeM Xe B TIpolecce SBOJIOUHH KMBOTHBIX C NOCTOAH- 
HO TemMepaTypoOli Tela yCHJMBaeTCA SMaHCHMalluA OpraHH3mMa OT BHelIHeH 
“cpeybl, Mpexkye Bcero or TemmepaTtypbl (1). 

Uro xacaeTca (bakTOpOB MHTaHHA, He MOXKeT ObITh COMHEHHA B TOM, YTO pas- 
-mHoxKenve MpoTeKaeT HOPMAJIbHO TOJbKO IIpH HaJHYHH NOJHOWeHHOTO, 
-KOJIMUeCTBEHHO JOCTaTOUHOrO MHTaHHA. OWHakKO BOTIpOc O TOM, KaKHe HMeCHHO 
-KOMMOHEHTHI pallMOHa UrpaloT POJlb B 9TOM Mpowecce HM KaKy!O HMCHHO POJIb 

(cnenuduyeckylo HH HeT), — M0Ka elle OCTaeTCA OTKPBITHIM. 
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OctaBiad B CcTOpoHe aTy mpo6uemy, B HacTOsAMel padoTe MbI OCTaHOBHMCS 
TOJIbKO Ha BOMpoce O XapakTepe JeHCTBHA CBeTa Ha paSMHO2KCHHE MKHBOTHBIX, 

K pa3pelieHuto BONpoca O pomM CBeTa MOMKHO HATH pasMMYHbIMH NYTAMH. 
Hexortopble 43 ‘HHX yXKe HCMOMbSOBaINCb; 9TO, BO-NepBbIX, H3yYeHHe MexXa- 
Hu3Ma JleHCTBUA CBeTa H, BO-BTOPbIX,— COMOCTaBJIeHHe JeHCTBUA CBeTa C JeH- 
CTBHeM J[pyrux (akTopoB cpefbl. Hapsayy c 3THM BOSMOXKEH elle OAHH MYTb: 
H3yUeHHe BbISbIBACMbIX CBETOM H3MCHEHUM He TOJIbKO B CaMOM IIpOlecce pasMHo- 
2KeHHA, HO HW B FO COOTHOIIEHHH C JPyrHMH TipoleccaMH, B YaCTHOCTH C MpoLec:- 
COM JIMHbKH. 

Tloq0nbiITHbIM MaTepHasIOM HaM CJIY2KWJIH KYypbl, COCTABJIABLIHe OCHOBHOE 
crayo IlymKuncxol 300n0rmuecKol cTanyuH MockopcKoro YHHBepCHTeT 
B 1942—1944 rr. Ono coctoano u3 100 MomofbIxX Kyp-JIeErropHoB, Toor 
KHavasly OMbITa WecTHMecauHOrO BO3pactTa. 

Ha6oxeHua MpoosKaNuCb HelpepbiIBHO B TeyeHHe AByX eT. YcnoBus 
coqepxKaHua cTaja Oplwin cieqyroume. 

Jletom (c 15 anpesa m0 | HOmOps) B WHEBHbIe Yacbl KyPbI NOJIb3OBaIHCb ABYM 
BbiIrysiamu 10 600 mM? Kaxypli. Bairystbl MeHAINCb OME pas B 1'/, Mecala C Tak 
pacueToM, uTOObI NTHIa MOTa HCHOIb3OBaTb BbIpalllMBaeMy!0 Ha HHX 3eJeH 
(opec). Ha Hou KYypbI NOMelaHcb B JOMHKH OObIyHOrO seTHero Tuna. He 
3UMY KYpbI NepeBOAMINCb B NTHUHHK MOMaybIo OKoNO 100 m?, rye Bech JeHb H 
6b O6ecneueH HEOOXOAHMbIM MOIWMOH Ha MOACTHIKe “3 CyxXuX WHCTbeB. Buaro 
apa yrenwenvio NTHYHNKA M COHeEYHOMY OOOrpeBy B AHEBHbIe Yacbl, Temnepa- 
Typa B HeM jlaxKe B CHJIbHbIe MOPOSbI He Nayama HHKe —O°. 

PallHou Kyp COCTOAJ 43 3€pHOBbIX OTXOJOB NO 50 r Ha FOJOBy B JeHb H My¥4 
HOH CMeCH Clefyloulero cocTaBa: MMeHHUHbIe oTpyOu — 40%, MyKa, Kpyma 
oTxojbl — 40% , MacokocTHas MyKa — 15%, MuHepasbHBI Kopm — 5%. Cece 
aBaaCb BBOJHO B CYXOM BHJe H, KpOMe TOPO, Tp pasa B JeHb B BUJe Ba2KHbIX! 
MeLUAHOK C O6aBseHHeM 3esIeHH HM KOpHensmoyoB. Jlerom nTuwa fe Bt 


JaCb Take JOXKJeCBbIMH YePBAMH, 3HMOH — MpenapaTom BuTamuHa D. 

B TeyeHve Bcero OMbITa MpOW3SBOAMINCh HaOsIOAeHHA 3a ANWEKMAAKOU 
JIMHbKOH KaxkAOH THB. Ahvekmaqka YUHTHIBANACb C MOMOIIbIO aBTOMAaTH- 
yeCKHX KOHTPOJIbHbIX THE3, JIMHbKa — Ha OCHOBaHHH 4NCcwa CMCHHBLIAXCH 
MAXOBbIX IlepbeB y KaxKJOH MTHUBI. 

Afiuekaqka y kKyp (MbI HMeeM B BUY ALMeHOCKHe NOposbl) B yCOBHAX} 
CpeAHeH NOOChI NpososKaeTCA OObINHO C AHBAPA JO HOOPS, T. e€. B TeVeCHHe 
€CATH MeCAUeCB B rogqy. O_NaKO NOJOBAH AKTHBHOCTb B TeYeHHe BCero 3TOr 
MepHOa CBOHCTBEHHA JIHIb ChaBHHTebHO HEOOJbUIOMY UHCMY Jy4LWIMX Hecy-| 
mek. Hapayqy Cc HHMH, B TakOM %Ke HeOOJbIIOM UNCIe BCTpeyaroTCa KYpbI 
KOPOTKHM IIMKJIOM HOCKOcTH (6—7 MecsueB). BowbuimHCTBO %Ke Kyp HeceTCs# 
B TeyeHHe 8 MecaleB,—c (eBpala 0 ceHTAOpb BKJIOUNTeNbHO. CeqoBa- 
TeJIbBHO MOKHO BHJeTb, YTO B HOpMe Y OONbUINHCTBAa Kyp NepHoy AMUeKIAaLKH 
OTHOCHTCA K NepHOAy JMHbKH, Kak 2:1. 

B HacTosllem HCCeqOBaHHH Mbl NOCTaBHH Nepey coOolt saqauy — ycTaHo- 
BHTb, BO3MOXKHO JIM NO BJIMAHHEM YCJIOBHH OCBeIIeHHA H3MCHHTb 9TO COOTHO- 
meHve? C stoi Wembio Ha AByXneTHUM NepHog onbira c KypamMM Hamu Obl 
3apaHee HaMeYeHb] TPH MOCJEAOBATebHbIX WHKJIa HOCKOCTH (BMeCTO HOpMAadIb- 
HbIX JByX) H [Ba NepHoa JHH_KH Mex Ly Hum. Karkgbili WuKs HOCKOCTH mpes- 
NOJOXKHTEIbHO NOJLKEH Obl NpOsOKaTEeA 6 MecalleB, Kax [bi NepHo JHHb- 
KH —3 mecsila. B cymme, 3a Ba roja, 3TO JOMKHO 6bINO cocTaBHTbh 18 meca-. 
eB KNaikH W 6 MecsaeB JHHbKH, B OTHOMeHHN 3:1 BMecTO HOpMasbHbIX 2: 1, 

Taxoro pacnpeyeiennsa alinekiaqKH M IMHbKY MMesOCb B BHLY JOCTHTHYTB. 
MPH NOMOUH H3MeHeHHA CBeTOBOrO pexkuMa. C STO WesbIO MbI yCTaHOBHIM Ja 
ONBITHBIX Kyp CJI€EQyIOUlyIo AIMHy CBeTOBOTO JHA: Ha NepHoy AWeHocKOcTH 
12—14 yac., Ha nepnoy muHbKH 8—10 yac. B cyTKH. Bomee TOUHO, WIA NepBbIx 
Tpex MeCAUCB KaKH MbI BbIep%XKUBaIH 12-yacoBoe, AIA MOceLyOULNX — 
14-yacoBoe OCBeINEHHE; IH Havana HM KOHIa JIMHbKH — 10 Yac., WA KYbMH- 
HalMOHHOH ee cTauu — 8 uac. IIpaxTuuecku TaKoi CBeTOBOli pexXuM Ocymle- 
CTBIAJICA NyTeM OOaBOYHOTO SeKTPOOCBeLeHUA B TeX CyYaAX, KOFJa ecTe- 
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CTBCHHDI JeHb Obl KOpoue, 1 yCTaHOBKOH CBeTOMACKHpOBKH Tora, Kora 

OH OblI JWIMHHee HameyeHHOrO CXxemol onbita. MuTencuBnoctTh ucKyccTBeH- 

Horo cBeTa Opa 2 BT Ha | Mm? nOMaqH noma nTHYHHKa. KonTpowbuble Kypbl 

coqepxKancb IpH ecTeCTBeHHOM : 

OCBeLNIeHHH. Weoanipn a al 
Ilpupeyennpie B Ta6n. 1 qan- : 

BIe MOKA3bIBaIOT, TO AHUeKIal- Bawsanne ce AMWCHOCKOCTb H JIHHbKY Kyp 

a ONbITHBIX Kyp, KaK H mpefno- Besuenoce mile Wages) 

Marajocb, IpOXOAUT He B YBa, aB 


AtiweHocKocTb | JIHHbKA B % 
BPH WHKJ1a; Ne pHOjIbI JIHHbKH IipH- “ B een eee 
poueHbl K HHTepBaiaM MexKy eee 
NaqKaMH; MpOOJKATEJIbHOCTb cone ae 
NMHbKH COOTBETCTBCHHO COKpaTH- TPOM | OUP | Tpoww | OUbIT 
jacb. B pesybTate sToro cpequAA 

rOMOBaA AHWEHOCKOCTb OMBITHbIX 2 el 4G Fale Ps 
Kyp cocrasBuna 149,1 sina, mpe- { ne =|) a ee 
BbICHB KOHTpomb Ha 20 aM. 2 Te Se hike dt ee 
TakuM o6pa30Mm, HTOrH HacTo- 3 15,9) 14,45) >= = 
ero HccwieOBaHHA WOKa3bIBa- ne os the ty 
OT, 4TO COOTHOINeHHe MerK/Ly 6 a ie a pe 
AHUCKMAa{KOH HW JHHBKOM Mp H3- 7 14.8 |-3,4| — | 29 
MeHeEHHH yCJIOBHH OCBeIeHHA H3- 8 Cry a me 45 
MeHAeCTCA B CTOPOHY, Oaronpuat- 9 6,95) ah ie — 
5 5 10 Zeal (8) I eax) — 

AY!O JIA AHWEK MAK: Ha Kak bil 4 eee) a 
MeCAL JIMHBKH MpHXOJMTCH He JiBa, 12 0,9 | 21,4) 20 — 
<akK B HOpMe, a TPH mecslla 13 hs CE a 
<naqKu. TeM CaMbIM NOATBepK]eH of ee ee ee 
3bIBOJ, O TOM, YTO CBeT ABJIAeCTCA 16 ca enies 8 |) 30 
JeIUAaIOWLHM PaKTOPOM pa3sMHOxe- 17 19,4) — aa AT 
4A 2XHBOTHBIX. 18 13,9 10,3 (0 | 23 
Pes3ysbTaTbl HacTOAleh pa6o- sn ioe Hee —. 

bl CO3[aroT TEOPpeTHYECK yiO OCHOBY 4 10,4145.5|-20 | — 
A OTKPbIBaloT IyTb K IIpakTuHye- 22 3,2 | 48,6) 28 | — 
2KOMY HCNO/b30BaHHIO CBeTa JIA 23 0,2 | 16,9; 31 See’ 
IOBbILMEHH A MpOJYKTHBHOCTH CeVIb- ee 75 13" - i: as 


~ 


°KOXO3HHCTBCHHbIX IITHIL. 

TlonyyeHuble B HaliHX ONbITax 
JE3YJIbTATbI HMCIOT BMeCTe C TeM  Becero 3a 2 roa 258,4|298,3) — — 
qenocpejCTBeHHOe  300TeXHHye- 
*KOe 3HaYeHHe, CCH yYeCTb MOsy- 
€HHbIe BbICOKHe MOKa3aTeH Co- 
<paHHocTH mMoroyoBbxA. K Kony nepBoro HM BTOpOrO roja OblIO COXpaHeHO 
SOOTBETCTBEHHO 66 nH 42% wcxoqHOrO cocTaBa IpyIIIbl, B TO BpeMA Kak 
ObIUHbIe MPOHSBOACTBCHHHIe NOKAa3aTeJIM COCTABJIAIOT COOTBETCTBEHHO 25 u 10%. 
[Takum oOpa30M, HalliH JaHHble 10 AHWCHOCKOCTH OTHOCATCA K OOJIbIIHHCTBY 
THU JaHHOrO cTaa, a He K HeOOJIbINIOMY YHCy OTOOPaHHbIX BbICOKOMpOAykK- 
MBHbIX oOcodeH. 


B cpeguem 3a 4 rog |129,2|149,4| — _- 


MockosckKHl rocyapcTBeHHbI YHHBepCHTeT Tlocrynu0 


| um. M. B. Jlomonocosa 5 VI 1956 
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Jlonuagm AKkayemuun wayk CCCP 
1957. Tom 112, Ns 4 


@H3ZHOJIOTH Fi 


H. A. FOWJEHKO 


K BOMPOCY OB 3KCNEPHMEHTAJIbBHOH KOPOHAPHOH 
HEJOCTATOUHOCTH 


(II pedcmasneno axademuxom A. J. Cnepancxum 10 X 1956) 


PsayloM 9KCHepHMeHTAJIbHbIX padorT (” *) nOKa3aHO, YTO H3MeCHEHHA CepAedHO 
COCyAUCTOH JeATeJIbHOCTH, HM B YACTHOCTH KOPOHAapHOro KpOBOOOpallenuA, 3aBH- 
CAT OT (PYHKIMOHAIbHOFO COCTOAHHA OTyKarollero HEpBa, a TaKKe OT HaJIMIHs 
W CTeNeHH pa3sBHUTHA aTepockepoTuYeckoro mpoLecca (7,°). OfHakO Ha SKCHe- 
PHMeHTAJIbHOM MaTepHase elle JO CHX NOp He H3y4aJICA BOMpOc O TOM, KaKOE 


Puc. 1. HopmanbHaa sneKkTpokapJuorpamma Kpo.xa (Ne 248) B cTranapTabix 
TpyAHbIX OTBeeCHHAX 


3HaveHHe B MaTOreHese HapyleHHA KOPOHapHOrO KpOBOOOpalleHHA HMeeT Hadi} 
ye OJHOBPeMeHHO aTepocksJepoTHYecKoro Mpouecca WH HapylieHua oyna 
OnyKalouleroO HepBa. 
Saqauel HalIMX MCCeqOBaHH ABHNOCb U3yYeHHe BAMAHUA pa3sypaxkenns 
Oy MalollerO HepBa B YCOBMAX SKCNEPHMeHTAIbHOrO aTepocKseposa Ha KO! 
poHapHoe kKpoBooOpatienve. MccneqoBpanuaA poBoqumucb Ha KpOHKax-caM) 
aX, MOpOAbl WHHWHIIa, BecoM oT 2500 yo 3000 r. SkcnepuMeHTabHbIit ate; 
POCKJI€pO3 BbISbIBAJICA MYT€M CKaPMJMBaHHA XMBOTHBIM XOJecTepHHa — Ha 
pacueta 1 r xonecrepnua na 100 r QueBHOrO pallMoHa KpomMKa — B TeyeHHS 
AByX MecaueB. Pasyparkenne Onyx Jaroulero HepBa MPOH3BOAUMOCh BBEeHHEN 
MaJIbIX 03 OCMOJICHHOPO CKHMM Japa NO SIMHEBPHH CpeqHeli Tperu ero B OOmacTE 
eH Clepa Ha 30 JeHb NOCe OKOHYAHUA KOPMJICHUA XOMecTepHHom (°). Stor cpow 
pasqpaxkeHus Oyyx*aloulero HepBa Opi BbIOpaH KaK COOTBETCTBYIOUIMM Hal’ 
OOMbIIMM H3MeCHCHHAM 3YOWOB 3JIeKTpoKapAMOrpaMMBl. 
Coctosuve KoponapHOoro KpOBooOpalleHuaA U3y4aNOCh NO s7eKTpoKapAMO 
TpaMMaM, KOTOPbIe 3allMCbIBaJIHCb Ha 9JIeKTpOKapAuorpade OKII-4 B Tpex cra 
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APTHDIX WH WleCTH PpyHbIX OTBEACHHAX, TAK KaK MOCIeQHHe [aloT BO3MOKHOCTh 
yYAHTb O OHONOTeHWHaax CepeuHOli MBIIIUbI Cc 6onee OOWIMPHBIX yuacTKoB. 
leTOAMKa TpyHbIX OTBeeHHIi, MpHMeHeHHaA HaMN, Obima 3aHMCTBOBAHa U3 
NMHUKM YeJOBeKAa H MCMONb30BaaCb C yyeTOM OCcoGeHHocTeli Tonorpacuye- 
Soro pacnoyoKeHuA ceplua y kpownKa. 3 

l-e rpyquoe OTBeqeHHe (CR) cHuMauocb NOCPpeCTBOM BKaJIbIBAHHA Hpdpe- 
CHTHOTO HIOJIbYATOLO SEKTPONa NO KORY, Ha ypoBHe TpeTbero Mexpeepba, 
ONpaBomy Kpato rpyAuHbI; 2-e rpyHoe oTBeenHe (CR2)—Ha ypoBHe ueTBep- 


Puc. 2. DnekTpoxapAHorpaMMb! KpOJIHKOB: a — Mlocyle passqpaxKeHuA seBoro 

OyKAalcWerO HePpBaY KPOHKOB C 9KCMEPHMECHTAIbHbIM ATEPOCKIeEpo30M 

(NoNe 461 u 455), 6 — y KpOJIMKOB C SKCMeEPHMeHTAJIBHBIM aTeEPOCKepo30M 

(NeNe 466 1 453), 6 — y KpomuKa C XPOHHYeECKHM pa3zApaxeHHeM seBoro 
OyxJaroulero HepBa (Ne 709) 


oro MexkKpeOepbs, M10 JIEBOMY Kpalo rpyHHbI; 3-e oTBeyeHHe (CRs) — Ha TOM 
<e YPOBHe, 110 Cpe[HeH JIMHHH MexK]y JIeBbIM KpaeM rpyAHHbI HW CpeAHHHO-KJIIO- 
HUHOH JHHHeH; 4-e rpyqHoe oTBejleHHe (CR) COOTBeTCTBOBaJIO YeTBEPTOMY 
expeOepbio 10 CpeMHHO-KJIOUMYHOH JIMHUH; 5-e oTBeZeHHe (CRs)— no nepes- 
eli NOJMBIIMeTHOH JMHHH, Ha TOM Ke yposue, H 6-e rpyqHoe oTBeeHHe (CR,) — 
O cpeqHeH NOAMbIMIeCTHOK JHHHH Ha TOM Xe YpoBuHe. 

IlpeqpaputenbHoe H3y4eHHe TpyAHbIX OTBEJeHHH JIEKTpOKapAMOrpaMM Ha 
40 30poBbIX KPOJIMKaX MOKa3aJIO NOMOHKUTEIbHOCTh 3yOu0B P u T, OAHOTHII- 
OCTb H XOPOLIy!O BbIPaxX€HHOCTh BceX 3yOU0B H OCobeHHO Ru S, a Takxe OT- 
YTCTBHe 3aMeTHBIX KOJIeOaHHi HX BOMbTaxKa (puc. 1). Lanbuetmumu uccsejo- 
aHHAMH OblIO YCTAHOBJIeCHO, YTO IPH HapyuleHHH cepfeyHOl eATeMbHOCTH 

PpyAHbIX OTBeEeEHHAX HaHOoee YeTKO MpPOABJAIOTCA H3MCHeHHA SYOLOB 
le€KTpOKapHOrpaMMbl. 

B aHHOM 93KCMepHMeHTe ObluIH B3STbI TpH Tpynlbl KPOJHKOB, OHA H3 
UX MOJOMbITHAA HW [BE KOHTPOJIbHbIX C 9KCICPHMeCHTAJIbHbIM ATEPOCKJIEPO30OM HU 
a3/[paxKeHHeM JieBoro Ovly2Kalollero HepBa. Salucb 9/IeKTpOKapAMOrpaMM 
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} : 

i 
‘Beach JO pasipaxkenua Onyxkarwlero HepBa C MHTepBaaMH B MATS quel 
a nocme pa3qpaxkeHuA eKeHEBHO. | 

Visyuenne avleKTpoKapAMorpaphueckuX JaHHbIX B WMHAMHKE NOKAa3aJO, UT 
H3MeCHCHHA 3YOILOB 9JIEKTPOKapAMOrpaMMbl (paciilelJIeHHe AKeJIyOUKOBOrO KON 
nsekca QRS, cmelieHHe uHTepBana S — T, ynuouenne, aBypasHocth, OTpk 
IaTebHOCTh 3yOua 7) Soslee BbIPaxKeHbl B NOAOMbITHOK rpynne. B sro rpynm 
HaOmojam0cb +y TpeX KpOMMKOB M3 MATH CMelleHHe BHUS MHTepBana S — 
y YeTbIPeX pe3KO OTPHATeIbHbIN 3yOell T HW y OMHOrO paciileMJIeHHe Key, 
KOBOrO Kommuiekca (puc. 2, a). JueKTpoKapuorpaMMa Oe3 H3MeHCHHH HaMH 
HaOmuojanacb. B KOHTpOAbHOM rpynne KHBOTHBIX C SKCICPHMCHTAJIbHBIM ATE 
pocKlepo30M y ABYX 43 NATH OTMedaJIOCh Hepeskoe CMeleHHe HHTepBasa S — 
BHH3H JByasHocTp3syOua 7, y ofHoro ynmomenvesy6ua T, y Apyroro cs1a0o 0% 
puuatTenbubili 3y6eu, Tu y TpeTbero KpOMKa U3MeHeHUL peel we 
He oOHapyxuBasocb (pvc. 2, 6). B ApyroM KOHTpOMbHOM rpynne *KHBOTHBN 
y KOTOPbIX MpOH3BOAUJOCb TOMbKO pas{paxkeHve OuyKaroulero HEpBa CJICBE 
y Y€TbIPeX 3 NATH KPOJINKOB BbIABMJIHCb ynuloWweHHble T My OfHoro ca0o OF 
puuatembHoe T (puc. 2, 6). HanOonpuime H3MeHeHHA 3yOWOB aeKTpOKapAUC 
rpaMMbI KaK B HOJOMbITHOH, TAK H B KOHTPOJIBHOM rpynne *XMBOTHBIX OTMeYE 
JIMCb B OCHOBHOM B IpyJHbIX OTBEJCHHAX, CTENCHb KC H3SMCHEHNA UX OblNa pac 
MUHA B 3aBHCHMOCTH OT yCJIOBHM SKCNepHMeHTA. : 

Han6onpuie U3MeHeHuA 3yOLOB 93/IeKTpOKapAMOrpaMMbl Ha 10 asHe 
B TOJOMbITHOH rpymne WH HOCHJH xXapakTep THMa HapylleHHA KOpPOHAapHOr 
KpoBooOpaleHua. 

Takum O6pa30M, SKCNepHMeHTaJIbHbIM MaTepHaJl CBUJCTeIbCTByeT O TOM 
uTO XpOHHYeCKOe pa3sfpaxkeHve OmyxKawulero HepBa YCHJIMBaeT HapyWleHH 
KOpOHapHOrO KpOBooOpallieHHA B YCJIOBHAX IKCHeCPHMeHTAJIbHOrO aTepOckJe 
pos3a. 

YcTaHOBJICHHBIM HaMM cbakT UMeeT 3HaYeHHe Kak JIA SKCIePHMeCHTAJIbHO 
TepalwH KOPOHApHOM HefOCTaTOUHOCTH, TaK HM JIA BOCNpOH3BeqeHuA 9KCHE 
PHMeHTAJIbHOH MOJeJIH KOpOHAapHOH HefocTaTOUHOCTH. 


VMucTHTyYT HOpMaIbHOM uM MaTOmMOrM4ecKOH Tlocrynuso0 
(u3HOOrHH 13 VIII 1956 
AkayleMHH MeJHUMHCKHX Hayk CCCP 


HWUTMPOBAHHAA JIMTEPATYPA 


1H.H. Kunmuyse, Tes. nox. k Kontep. mo mpo6leme arepockneposa u KOpoHapHoO 
HegoctatTounocTH, M., 1956, crp. 14—15. 2? UW. II. I1asaos, Monn. co6p. tpynos, 1, 194( 
crp. 245—276. *M. E. Patiicxuua,3.T.Camouiaosa, Bisa. 9Kcn. 6uon. u Men 
6, 3 (1956). 4A. UW. CMupHoOB, B KH. Pu3HON0rHA H MATONOTUA CepmeyHOCOCy ACTON CE 
cTembl, Tp. Pasanck. Hayunol ceccun AMH CCCP, M., 1952. *& T. A. Cunununa, BKE 
@usvonornA MH MaTOMOrHA cepfeyHOcOcyANcTOH cHcTembl, Tes. moKn., Cyxymu, 195¢ 
°A.M.4epnuy x, Hepsuoe paszpaxenve B mpouecce Bocnaenua, Jlucceprauna, VMuceruty 
HOpMaJIbHOH H NaToOsorHyecKoH pu3sKooruu AMH CCCP, M., 1955. 


784 


